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PREFACE

This project, No. 83-359, was funded by the Bonneville
Power Adm nistration (BPA) under Contract No.
DE- Al 79- 84BP14383.

This report has four volumes: a project annual report
(Part 1) and three appended reports (Parts 2, 3, and 4).
The project annual report contains reports for three
subprojects within Project 83-359. Subproject | involved
the determning of feasible alternatives that could be
I npl emrented to enhance sal nonid habitat on patented |and on
upper Bear Valley Creek, Valley County, ldaho. J. M
Mont gonery, Consul tant Engi neers, of Boise, I|daho, a
subcontractor within Project 83-359, conducted the
Feasibility Study and submtted a Feasibility Report (Part
2). Mntgonery, after using a set of criteria to rate all
proposed prelimnary alternatives, also submtted a
Recommended Alternative Report (Part 3). After the
| andowner found the Alternative Report unacceptable for
I npl enentation, negotiations produced a solution to the
overal|l plan for inplenentation that was feasible and
acceptable to all parties, the Preferred Alternative Report
(Part 4), also produced by Mntgonmery. Subproject | also
I ncl uded the evaluation (pretreatnment during 1984) of the
I npl erent ati on of an enhancenent alternative. Subproject II
Is the coordination/consultation activities of the Project
Leader in relation to other BPA-funded habitat projects that
have or will occur on streanms that exist within the Treaty
éFort Bridger Treaty of 1868) fishing areas of the
hoshone- Bannock | ndian Tribes, Fort Hall Reservation,
| daho.  Subproject 11l involved habitat inventories, fish
inventories, and habitat problemidentifications in the
Yankee and East Forks of the Salnon R ver (only the Yankee
Fork was conpleted in 1984).

Copi es of the Annual Report nay be obtained from

U. S. Departnent of Energy

Bonnevi | | e Power Adm nistration

D vision of Fish and Wldlife - PJ
P.O Box 3621

Portl and, OR 97208



SUBPRQJECT |

Bear Valley Creek:

Enhancenent Feasibility and Eval uation



ABSTRACT

Sal nonid habitat (4.5 km within an inactive placer mne
near the headwaters of Bear Valley Creek, ldaho, wll be
enhanced via a project funded by Bonneville Power
Adm nistration (Measure 704 (d)(l), Table 2, Northwest Power
Pl anning Council's 1984 Fish and Wldlife Program. Fi ne
sedi nents ?872 n8/year) fromthe privatel y-owned (Bear Valley
Mnerals, Inc., Denver) mne have covered spawni ng gravels
an(rj] fill eﬂ ;n rgari ngl?]r e%s of chi nook sal rmg (Oncor hvnchus
t shawyt scha) and steel head trout (Salmo ?air neri) in the

stream from the m d-1950's to the present.. easibilitv
study determned the best five alternatives for enhancing
salnonid habitat on private |and, which will, subsequently,

i nfluence habitat downstream Negotiations with the

| andowner produced a preferred alternative which contained
portions of two alternatives from the feasibility study. The
preferred alternative includes stabilization and revegetaton
of problem stream reaches and adjacent areas and a diversion
channel if mning does occur. A construction easenent nust
be obtained from the |andowners prior to inplenentation.
Treatnment effects will be evaluated by nonitoring aquatic
habitat and fish communities over tinme. Physical (1
time/year) and biological (2 tines/year) variables are being
measured In seven sites wthin each of seven strata along the
length (55 km) of Bear Valley Creek. Fish data were

col I ected via snorkel -observations, electrofishing and
seining. Baseline or pretreatnent measurements were nmade in
1984. M ninmum and maximum water tenperatures ranged from O
to 4 Cand 14 to 19 C, respectively, in the stream during
August and Septenber. Riffle-pool area, flow, stream W dt h
and pool depth increased from upstream to downstream

H ghest gradient (2.7% was in the headwaters stratum

Strata above the mne and near the stream nouth had the

hi ghest anount (84 to 87 cm/stream Wi dth) of riparian cover,
while the mne stratum had the least (30 cm/stream W dt h).

H ghest frequencies of fine sedinents on riffles occurred in
strata i nme iateIK bel ow the mne and i nmedi ately bel ow t he
confluence with the largest tributary (Elk Creek) to Bear
Valley Creek. In descending order of abundance, sal nonid
species in Bear Valley Creek included: chinook sal non,
mountain whitefish (Prosopiumw |liansoni), steelhead/rainbow
trout, brook trout (Salvelinus fontinalis), cutthroat trout
(2. clarki ) and. bull trout (2. confluentus). Shorthead

scul pin ttus confusus) were present I1n all strata but we
did not estimate abundance. Densities of age 0+ chinook

sal mron were highest (0.16 fish/n2 pool) in the stratum bel ow
the mne: densities were higher during August (0.11 fish/m
pool ) thoughout Bear Valley Creek. Length, weight and
condition of age Ot chinook sal non increased from downstream
to upstream (ranges: 68 to 85 mm, 2.7 to 6.0 g, 0.82 to 0.94,
respectively). Age Ot steel head/rai nbow densities (0.002 to




0.11 fish/m pool) were simlar anong, but variable wthin,
strata. Densities of age 0+ nountain whitefish were highest
(0.01 to 0.02 fish/nm2 pool) in nedial strata of Bear Valley
Cr eek. Densities of adult whitefish were highest (0.01 to
0.02 fish/m?2 pool) in downstream strata and bel ow the nined
area. Hi ghest density (0.005 fish/n2 pool) of adult brook
trout occurred in the stratuminmmedi ately bel ow the m ned
area. Hi ghest density (0.005 f£ish/m? pool) of adult brook
trout occurred in the stratuminmediately bel ow the m ned
area. _Densities of adult cutthroat trout were highest (0.001
fish/ pool) in downstream strata. H ghest densities (0.02
fish/ pool ) of bull trout occurred in the headwaters
stratum
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| NTRCDUCTI ON

Bear Valley Creek, a major tributary of the Mddle Fork
of the Salnon River, is a spawning and rearing streamfor
wi | d stocks of spring chinook sal mon (Oacorhvnchus
t shawyt scha) and-steel head trout (Salno gairdneri). Past
redd counts (Internal data. |daho Departnent of Fish and
Gane) indicate Bear Valley Creek was-the prinmary spawning
stream for wild spring chinook salnmon in the Salnon River, if
not in the entire Colunbia River system Redd counts that
exceeded one thousand per year in the md-1950's have
declined to less than 60 per year in the 1980's. Although
verified as a steel head spawning and rearing stream
extensive redd count data for the species does not exist.

I ncreased sedinentation in Bear Valley Creek has caused
a_?eneral degradation of the aquatic habitat. Spawning
ritfles have been covered with layers of fine soils while
rearing pools, inportant to salnon and steel head trout up to
and including the pre-snolt stage, have filled in with sand.
Al t hough ot her point and non-point sources nay contribute
sediment to the stream an inactive placer nine (active
during md- and |ate-1950's) near the headwaters has
deposited | arge anounts (over 500,000 cubic nmeters since late
1950's; Brian Lining, personal conmunication) of sedinent
into the stream Bear Valley Creek has downcut 2 to 5 n
t hrough 2.3 km of unconsolidated overburden in the nine.

Sedi nent recruitnment has averaged 900 cubic neters per year
during the past 11 years, predomnately from side cutting

However, a high potential for erosion exists for 200,000 to
400, 000 cubic neters of renaining overburden foll ow ng a 50-

or 100-year event. Patented | and bel ow the nine (4.0 km,
now owned by Bear Valley Mnerals, Inc. of Denver, Colorado,
still contains a large and very valuable ($450 mllion) ore

body (euxenite (tantalum and col unbium, thorium and
uranium. Present and future mning of the deposit remains
questi onabl e because of the Idaho Dredge M ne Act and the
WI!ld and Scenic Rivers Act.

Menbers of the Shoshone-Bannock Indian Tribes have
fished in Bear Valley Creek (guaranteed by the Fort Bridger
Treaty of 1868) for salnon from aboriginal tines to 1978.
Since 1978, the Tribes have voluntarily ceased fishin% in the
stream as a conservation effort. Tribal nmenbers had hoped
that the declining wild stock would respond to the cessation
of fishing with an increase in nunbers. In addition, I|daho
Department of Fish and Game considered Bear Valley Creek a
"w | d" stream which excluded the use of hatchery stocks to
enhance the chinook sal non stock. Thus, |ocal harvest
managenent by the Tribe and State (no harvest since 1977) was
one nethod of protecting and enhancing the wild stock of
spring chinook salmon in Bear Valley Creek during the late
1970's and early 1980's.

In 1982, the Northwest Power Pl anning Council:
recogni zed the inportance of protecting and enhancing wld



stocks of spring chinook salmon and steel head trout in Bear
Valley Creek; identified sedinentation as a key problemin
the stream and, listed the streamas a candidate for a
habi tat inprovenment project in their Colunbia River Basin
Fish and WIldlife Program (Northwest Power Pl anning Counci
1982). The project would be funded by the Bonneville Power
Adm nistration (BPA) as an off-site mtigation effort for
I npacts on anadronous fish stocks caused by hydroelectric
projects on the main stem Col unbia and Snake rivers. The
Pl anni ng Council was aware of the Shoshone-Bannock's
interests and treaty rights on the stream and instructed BPA
to fund the enhancenent project on Bear Valley Creek with the
Tribes as project sponsor. Tribal sponsorship and project
fundi ng by BPA was endorsed by all state and federal resource
agencies Interested in wild fish stocks and the stream

A study was undertaken to determne the feasibility of
rehabilitating anadronous salmonid habitat on patented |and
in upper Bear Valley Creek. The feasibility study determ ned
whi ch enhancenent alternatives were avail able, which
alternative was the nost feasible after apFIication of a set
of criteria, and cost of the recommended alternative. just
as sedinment fromthe mne has affected fish habitat
downstream an enhancenent effort to elimnate a sedinent
source near the headwaters of the streamw |l have an effect,
over time, on fish and their habitats bel ow the m ne.
Associated with the inplenmentation of an enhancenent effort
was a task designed to evaluate effects of enhancenment or
treatment on the habitat and fish community throughout Bear
g%ghey Creek. Baseline or pre-treatnment data was collected in

bjectives of this study were: 1) to determne the
feasibility of enhancing anadronous fish habitat in an
i nactive placer mne on upper Bear Valley Creek, Valley
County, Idaho: and 2) to evaluate effects of habitat
enhﬁ?cenent on the habitat and fish community in Bear Valley
Creek.
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STUDY AREA

Bear Valley Creek, located in Valley County, Idaho,
joins with Marsh Creek to form the Mddle Fork of the Sal non
ver (Fig. 1). Ek Creek is the largest tributary to Bear
Valley Creek and is simlar in size to Bear Valley Creek at
their confluence. Qher notable tributaries to Bear Valley
Creek include Fir, Wom ng, Sack, Cache, and Casner creeks,
none of which serve as substantial spawning or rearing areas
for chinook sal non (Parkhurst 1950; Thurow 1985; Newberry and
Corley 1984). Bear Valley Creek is a %enerally | ow gradi ent
system whi ch flows through sub-al pine (1970 m mean el evati on)
nmeadows and | odgepol eAPi ne (Pinus contorta?] forests in a
granitic batholith, l uvi al deposits of highly erosive

sandy soils characterize the region.

Bear Valley Creek (54.5 kmlong) is |ocated on Boise
Nat i onal Forest (48.2 kn) and patented 86.3 km) lands. The
feasibility study for enhancing salnmonid habitat on the
stream addressed 638 ha of patented |and (Bear Valley
Mnerals, Inc., portions of Sections 10, 15, and 22, Township
11 North, Range 8 East, Boise Meridian) near the headwaters
of the stream (Figs. 1 and 2, Appendix). Effects of the
proposed habitat enhancenent were evaluated on the entire
| ength of Bear Valley Creek.

In the past, Bear Valley Creek grovi ded spawning sites
for a large nunber (1085 redds in 1956; Internal Report,
| daho Departnent of Fish and Game) of spring chinook sal non.
A nunber of reasons, i.e. sedinentation of habitat, passage
at Col unbia R ver dans, have caused red counts to decline
from| OO0+ redds per year to |less than 60 redds per year,
since the md-1950's (Fig. 2). In addition to providing
spawning sites, Bear Valley Creek is an inportant rearing
streamfor juvenile chinook salnmon up to the pre-snolt stage.
QO her fish species present in Bear Valley Creek include
St eel heas/ rai nbog trout (Salno gairdneri), brook trout
(salvelinus fontinalis), bull trout (S confluentus, ),
cutthroat trout (S clarki), nountain whitefish (Prosopium
williansoni), and shorthead scul pin (Cottus confusus).




MIDDLE FORK

OF THE
SALMON RIVER

ELK CREEK

CREEK

FIR CREEK \, MARSH

BEAR VALLEY
CREEK

5

@6 D FOREST SERVICE LAND

L PRIVATE LAND
7 IDAHO

Figure 1. Sear Valley Creek, ldaho, study area and strata
| ocati on.
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METHODS

Sel ection of Feasibility Study Subcontractor

Approxi mately 50 consulting firns, academ c groups, and
interested individuals were contacted, given an explanation
of the general context of the overall project, and asked
whet her, or not they would be interested in responding to a
request-for-proposal (RFP) for the Feasibility Study portion
of the Bear Valley Creek Habitat Enhancenent Project.
Twenty-two firnms expressed an interest in the RFP with a
nunber of firnms declining because of the late startup date
during 1984 (July), the projected short turn-around time
period (14 days), or not being able to supply the personnel
(environment al engi neer, hydraulic engineer, fisheries
bi ol ogi st, plant ecol ogist, hydrologist) fromtheir conpany
roles or as subcontractors that would be necessary to fulfil
the statement-of-work. The RFP and ei ght amendnments were
sent to the 22 interested parties on 19 and 21 July,
respectively. The' statenent-of -work within the RFP contained
I ntroduction, technical scope, coordination/consultation, and
report witing/conpletion schedule sections. The technica
scope of the project was to devise a series of enhancenent
alternatives for the 4.5 linear kiloneters of patented |and
(m ned and unm ned) that would be acceptable from standpoints
of engineering feasibility and constructibility, reliability
and effectiveness, inplenentation considerations,
environnental effects, prelimnary cost estimtes, and the
fulfillment of expectations of all interested parties. In
addition, the RFP requested conpleted Standard Forns 254/ 255
a prospectus fromeach replying party, a further statenent of
conpany credentials and qualifications beyond the 254/255
| evel, and cost estimates (range) for the Feasibility Study.
The Feasibility Study was designed to conclude with the fina
desi gn of proposed alternatives to be inplenented after
endorsenent by the Interagency Task Force, BPA, and private
| andowner . | npl enent ati on of any enhancenent alternative was
considered a | ater phase in the project.

El even firns responded with proposals. Awarding of the
contract was based on: qualifications and experience of
proposed personnel (309, previous projects conpleted by
party that were simlar to the anticipated efforts on BVC
(30%, general logistics (159, projected cost (159, and
past involvement with proposed subcontractors (10%. James
M IWHnﬂonery, Consul t1 ng Engi neers of Boise, |daho were
given the highest rating (9.25 of a possible 10; range:
4,75-9.25). Reasons for |ower rankings included not
addressing the statenent-of-work, lack of qualifications, and
a lack of general know edge of the study area. After
endorsenment by the Interagency Task Force and negoti ations
i nvol ving BPA personnel, the Shoshone-Bannock Tribes awarded
J.M Montgonery the contract for the Feasibility Study for
habi t at enhancenment on the patented |and on 23 August.
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Enhancenent Feasibility Study

J.M Montgonery, subcontractor for the Feasibility
Study, conducted a data and literature search, analyzed the
physi cal characteristics and erosion problens in the study
area, formulated and devel oped conponents of enhancenent
al ternatives, and used engineering and environnental criteria
to produce a set of project alternatives which, with
I mpl ementation, would fulfill the objectives of the
enhancenment project (Part 2, 1984 Annual Report, BPA Project
No. 83-359).

Mont gonery used the data and literature search to
conpile information about past studies on Bear Valley Creek
and conparable streans in the area. Information and data
collected on Bear Valley Creek was primarily qualitative but
was sufficient to conplete the Feasibility Study within
stated assunptions. Literature conpiled, catal ogued, and
used in alternative devel opnent included reports, articles,
and personal communi cations on simlar projects.

Data and information collected on Bear Valley Creek was
used in the analysis.of the physical characteristics and
erosion problens in the study area. A conputer nodel which
estimated design-event streanflows was used to anal yze
surface water hydrology. After determning the 1974 snowrel t
runoff as an appropriate design-event, the nodel estimated
that Bear Valley Creek and tributary watersheds within the
study area yielded a peak flow of 17.5 m®/second (616 ft3
/second). G oundwater flows of 0.6 to 0.8 m?/second were
estimated fromlimted stream guagi ng data. Four vegetation
types were used to characterize plants in the study area.
Erosion and sedinentation rates were estimated from USDA-U. S.
Forest Service streamcross section data. Soils were
described in terms of three main |andtype associations
recogni zed by the U S. Forest Service. Ceology and m nera
resources were characterized from various governnent agency
reports and information provided by Bear Valley M nerals,

Inc. (landowner).

Upon conpletion of all data anal yses, a set of
eval uation criteria were used to systematically di vide the
study area into streamreaches and adjacent areas according
to severity of erosion and associated problens. Problem
stream reaches and adjacent areas were ranked and assigned a
priority for devel opnment of enhancenent conponents w thin
prelimnary alternatives for the patented land. Citeria
used in the definition of a set of possible project
alternatives and the eventual recomrendation of an
alternative for inplenmentation (Part 3, 1984 Annual Report,
BPA Project No. 83-359) were engineering feasibility and
constructibility, reliability and effectiveness,

I mpl ement ati on consi derations, environnental effects, and
prelimnary cost estinates.



After examination of the feasibility study findings and

the alternative that Montgonery selected for inplenentation,

t he | andowners suggested an alternative (Part 4, 1984 Annual
Report, BPA Project 83-359) which brought out their

objectives in the project and future goals for their land to
a higher level than had occurred in Mntgonmery's sel ected
alternative. The |andowner identified a need to present the
nost environnentallg conscious plan for streamrealignment if
m ni ng becanme feasible at sone future date. That realignment
pl an needed to be presented along with the enhancenent plans
to show engineering conpatibility and feasibility. Costs for
desi gni ng and constructing any realignnent work woul d be
borne by the |andowner. Inclusion of the channel realignnment
plan within the preferred alternative would not constitute an
endorsenent of mning but, rather, would constitute the best
lan, relative to the Interagency Task Force, for protecting
Phe stream and fish populations 1f future mning was approved
by agencies and |legislatures (state and federal).

Enhancenent Eval uation Study

Vari abl es

Habitat and bi ol ogi cal variables were collected during
1984 (pre-treatment) to evaluate prgposed habi t at enhancenent
on the patented | and on upper Bear Valley, Creek, and
subsequent effects on upstream (if any) and downstream areas.
Two two-man teans neasured variables and recorded data.

Habi tat variabl es neasured were: water tenperature, flow,
riffle area, pool area, streamw dth, pool depth, gradient,
enbeddedness of pool substrate, riffle substrate, pool
riparian cover, and channel substrate aggradation/degradation
(Table 1). Biological variables neasured were: species
conposition, relative abundance and densities of sal nonid
species, and length and weight of age 0+ chi nook sal non
(Table 1). Condition of age 0+ chinook sal mon was cal cul at ed
from length and weight data. Chinook sal non redd counts on
Bear Valley Creek were obtained from |daho Departnent of Fish
and Gane and were conpared with nunbers of age 0+ chi nook

sal mon in August.

Bot h chi nook sal non and steel head trout utilize Bear
Val | ey Creek for spawning and rearing purposes. However
col l ection of evaluation data for chinook sal non (age 0+ and
1* fish) was enphasi zed because: chinook sal non conpri sed
nost of the fish in Bear Valley Ceek, past studies and redd
counts on the stream for chinook sal nmon, paucity of existing
information for steelhead trout on Bear Valley Creek and the
difficulty in distinguishing between juvenile steel head and
rainbow trout. Additional data on steel head/rai nbow trout
was collected, recorded, and filed fromBear Valley Creek in
1984 but the data was not anal yzed for this report.

Vari abl e Measurenent _
Stream length (km total and by strata) was determ ned



Table 1. Habitat and biol ogical variables nonitored in Bear
Val | ey Creek, |daho, 1984.

Habi t at Bi ol ogi cal (Fish)
Tenperat ure Speci es conposition
Fl ow (di scharge) Rel ati ve abundance
Surface area Density

Stream Wi dth Popul ati on numnber
Stream depth Length

Stream gr adi ent Wi ght

Ri parian cover Condi tion

Stream substrate




from7.5 mnute series topographic maps (U S. Geol ogi cal
Survey).

Water tenperature (C) was nonitored with two Tayl or
maxi mund m ni nrum t hermoneters in each stratum (|l ower and upper
ends). \Water tenperature extremes from 8 August to 23
Septenber were recorded for each stratumto determne if
water tenperature was a limting factor relative to fish
I nhabi t ati on.

Water velocities (nmlsecond) and depth (n were neasured
at one cross-section in each strata with a Marsh- MBirney
flow neter and nmeter rod, respectively, to determne flows
(cubic neters/second). Each cross section was |ocated
md-strata in a run or tail of a pool.

Surface areas of riffles and pools were cal culated from
l ength and width measurenments. Mean length (m of riffles
and pools were determned with tape nmeasures or pacing each
stream bank. Mean width (m of riffles and pools were
determned froma mninum of four systematic wi dth
measurenments (water edge to water edge) in each riffle and
Pool respectively. Maxi mum depth (n) was recorded in each
w dth cross-section with a marked wading staff.

R parian cover (cm in pools was nmeasured on each stream
bank at a mnimum of four systenatically determ ned |ocations
per bank. Riparian cover represented the extent to which
shoreline vegetation ( <90 cm height above water surface) and
streanbank extended over the water colum. Riparian cover
was anal yzed as absolute or real cover (anmount neasured)
extendi ng over a pool from both banks and as a percent of
streamwdth in a pool

Percent of pool substrate that were fines (sand, silt,
clay) was estimated visually. Larger substrate Barticles
?eye assuned present at sone depth but enbedded by surface

i nes.

Riffle substrate particle sizes (nm) were neasured at 25
equi di stant points in each of three cross-sections on a
riffle. Size nmeasurenents were categorized into phi particle
si ze-cl asses from whi ch size-frequency distributions were
det er m ned.

Stream gradient (% was determ ned by measuring the
change in water surface elevation on a 61 msection of stream
near each site. Elevations were neasured with a Wld auto
| evel and Phil adel phia rod.

Per manent cross sections, selected systematically within
each stratum were used to collect streamprofile data for
sedi menation/erosion rates. Cross sections were nmarked with
0.6 mrebar on each bank 0.5 mor nmore fromthe stream
channel. Channel profile and water |evel were mapped using a
WIld auto |l evel, Philadelphia rod and tape neasure. A
m ni mum of 12 neasurenents were nmade between rebar stakes.
Annual sedinmentation/erosion rates will be estimted after
nmeasurenments at permanent cross sections are obtained in
subsequent vyears.

Fish were counted and |lengths estinmated of all salnonid
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species in each riffle-pool sequence by underwater snorkel
observati ons. Fi sh nunmbers were categorized into age-cl asses
determined from | ength-frequency distributions. Chinook
salmon were differentiated into two groups: age O+ fish and
age 1+ residualized males. Steel head trout (which were

i ndi stingui shable from rainbow trout) and brook trout were
each separated into three groups: age 0+, age 1+ and age 2+
and older fish. Bull trout were differentiated into age 0+
and age 1+ and older fish. Cutthroat trout were noted but
only considered as adults. Adult sea-run chinook sal non and
shorthead scul pin were noted but not included in any

anal yses. Thus, a total of 14 species by age-class
categories were defined for analyses. Relative abundance (%
was cal cul ated as the nunber of fish in each class divided by
the total nunber of fish present nultiplied by 100. Density
(nunber of fish/m pool) of each species class was cal cul ated
as the abundance of fish in each size-class divided by pool

ar ea.

Lengths (mm) and weights (0.01 g) of O to 40 age O+
chinook salnon, collected via electrofishing (DC) and/or
seining (10 mm nmesh), were neasured in each stratum  Salt
was used to increase water conductivity and enhance _
el ectrofishing efficiency. Collected fish were anesthesized
with Ms-222 prior to neasurenent. Condition of age 0+ chinook
sal mon was cal culated using length and wei ght data (Carl ander
1979).

Experi mental Design
Vari abl es were neasured in one riffle-pool sequence
experimental unit) at seven systematically determned sites
replicates or subsanples) within each of seven strata
pl ot s) (Fiﬁ' 1). Stratification was based on stream si ze,
vahley mﬁd; , gradient, land use, and |land ownership (Table 2
and Fig. 3).

A%bitat vari abl es were nmeasured once (August) and
bi ol ogi cal variables twi ce (August and Septenber) during 1984
(Tables 3 and 4). A simlar sanpling schene (split plot in
time or repeated neasure) will be utilized during 1985 and
subsequent years, excePt sanplin% w |l take place during July
and August. July sanpling wll be utilized because
out-m gration of age 0+ chinook sal non occur in early
Septenber. During post-treatnent evaluations, the hypothesis
of interest for habitat variables will be the interaction of
strata between, and |ater anong, years; for biological
variables, the years x strata x tinmes interaction will be the
hypot hesis of interest in |later years.

Unl ess otherwi se stated, nain effect hypotheses were
anal yzed through a one-way anal ysis of variance (al pha=0.05)
using a Statistical Analysis System (SAS) conputer package
(Helwig and Council 1979). Specific differences anong strata
were determned with Duncan's New Miltiple Range Test (Ot
1977). R ffle substrate particle size distributions were
conpared between strata wth the Chi Square Goodness of Fit
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Table 2. Strata characteristics, Bear Valley Creek,

Stratum Length G adient Land type Land ownership Land use
14 7.7° Medium  Narrow forested valley USFSC Non- consunpti ve
2 11.1 LOW Wde valley, meadow forest USFS G azi ngd
3 12. 7 LOwW Wde valley, neadow forest USFS G azi ng
4 11.2 LOW Wde valley, neadow forest USFS G azi ng
5 4.0 LOW Wde valley, meadow BVY G azi ng
6 2.3 Medium Wde valley, mne/ meadow BVME M ned (1950's)
7f 5.5 H gh Narrow forested valley USFS G azing, |ogging

a stream nout h.
b kil oneters.

c US Forest Service, Boise National Forest.

d three-year rest-rotation, two on and one off.

e Bear Valley Mnerals, Inc., Denver, Colorado.
st ream headwat ers.



Figure 3. Typical reaches in study area strata., Bear Valley
Creek, Idaho. 1984. Upper: stratum 1. Lower: strata 2, 3
and 4,



Figure 3. Typical reaches in study area strata, Bear Valley
Creek, ldaho, 1%84. Upper: stratum 1. Lower: strata 2, 3
and 4,
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Figure 3. Continued. Stratum 7,



Table 3. Experinental designs, used in 1984 and proposed
for 1985, for sanpling habitat variables on Bear Valley
Creek, I|daho.

Sour ce Degrees of freedom
1984
7 Strata 6
7 Replicates (Stratum, Error A 42
TOTAL 48
1985
[ Strata 6
7 Replicates (Stratum), Error A 42
2 Years 1
Years x Strata 6
Error B 42
TOTAL 97
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Table 4. Experinmental

designs, used in 1984 and proposed

for 1985, for sanpling biological variables on Bear Valley

Creek, I|daho.

Sour ce Degrees of freedom

1984

7 Strata 6

7 Replicates (Stratum, Error A 42

2 Times per year 1
Times x strata 6
Error B 42
TOTAL 97

1985

7 Strata 6

7 Replicates (Stratum, Error A 42

2 Times per year 1
Times x strata 6
Error B 42

2 Years 1
Years x strata 6
Years Xx times 1
Years x strata x times 6
Error C 84
TOTAL 195
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Test (SAS). Significant interaction hypotheses required the
cal culation of least significant difference (LSD)(Steele and
Torrie 1960) to delineate differences between/anmong and
within interaction terms. Normality and honpgeneity of
variance were tested and appropriately transforned, when
necessary, prior to using paranetric statistics (Helwi g and
Counci | 1979).
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RESULTS
Enhancenent Feasibility Study

Draft Feasibility Report

A Draft Feasibility Report (Part 2, 1984 Annual Report,
BPA Project 83-359) presented procedures and anal yses used to
formul ate prelimnary enhancenent alternatives which
i ncorporated the objectives of the project and al so
identified critical information gaps on the Bear Valley Creek
project site. A Final Feasibility Report was not delivered
by J.M Mntgonery since the BPA Project Minager (Larry B.
Everson) considered the number of corrections or
nmodi fications to the Draft insufficient to warrant a second
docunent. Alternative conponents devel oped for the study
area ranged from diversion of the stream around the m ned
area to stabilization of the streamchannel in its existing
alignment. Alternative conponents were initially screened
for relative construction cost, engineering feaS|biIit¥ and
constructability, inplenentation requirenents, reliability,
and effectiveness (Table 5). Five project alternatives
resulted fromthe screening procedures, each providing an
overall solution to the identified problenms wthin the study
area. A "no action alternative" (Project Alternative V) was
briefly discussed and not considered further because the
alternative did not fulfill project objectives.

Project Alternative | included the construction of a
4,760 m di version channel through entire |length of the
patented | and on Bear Valley Creek. Four prinmary conponents
conprised Project Alternative I: a main diversion channel
(divert Bear Valley Creek around all stream probl emreaches
through a stabilized channel and constructed floodplain), a
west - si de drai nage channel, and stabilization/revegetation of
two adjacent problemareas. Total prelimnary cost estimate
of Project Alternative | was approxi mately $18.6 mllion (al
cost estimates in this report are Spring, 1985 dollars).

Project Alternative Il included construction of a 2,800
m di version channel through a portion of the patented |and on
Bear Valley Creek. Six primary conponents conprised Project
Alternative |Il: a main diversion channel (divert Bear Valley
Creek around three problem stream reaches through a
stabilized channel and constructed floodplain), a west side
drai nage channel, and stabilization/revgetatin of two
probl em stream reaches and two adjacent problem areas. Total
preliminary cost estimate of Project Alternative Il was
approximately $11.9 mllion.

Project Alternative IIl included construction of a 3,900
m di versi on channel on the patented | and. Four primary
conponents conprised Alternative Ill: a main diversion
channel (divert Bear Valley Creek around five problem stream
reaches through a stabilized channel and constructed
fl oodpl ain), a west side drainage channel, and
stabilization/revegetation of two adjacent problem areas.
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Tabl e 5.
study portion of the Rear

enhancement proj ect .

Ratings by J.M Mntgonery of project alternatives devel oped (by Montgomery) within the feasibility
Vall ey Creek fish habitat

Reliability Prelimnary Tot al
Proj ect Feasibility and and | npl erent ati on Envi r onnent al cost Poi nt
alternative constructability ef fectiveness consi derati ons effects estimates rating
| 12 2 3 3 1 10°
Il 2 2 3 3 2 12
Il 2 2 3 3 1 11
iv 4 5 3 5 4 21
v 0 0 0 0 0 0
a point rating key; O-=not acceptable; |=poor; 2=fair; 3=npderate: A-good; 5-excellent.

total of ratings; O 25=possible range.



Total prelimnary cost estimte of Project Alternative |11
was approxi mately $14.8 mllion.

Project Alternative IV included construction of a 670 m
di versi on channel and stabilization of the existing Bear
Val | ey Creek channel through other selected areas on patented
land.  Seven primary conponents conprised Project Alternative
I'V: a diversion channel (divert Bear Valley Creek'around one
probl em stream reach through a stabilized channel and
constructed floodplain), stabilization/revegetation of four
probl em stream reaches in the existing channel, and
stabilization/revegetation of two adjacent problem areas.
Total prelimnary cost estimate of Project Alternative IV is
approxi mately $3.8 mllion.

Sel ected Alternative Report

A Selected Alternative Report (Part 3, 1984 Annual
Report, BPA Contract No. 83-359) presented a detailed
description of the fish habitat enhancenent alternative
sel ected and recomrended by J.M Montgonery for the patented
| and on Bear Valley Creek. The selected alternative was
initially described in the Feasibility Report as one (No. 1V)
of four project alternatives fornulated to neet the
obj ectives of the project. Suggestions fromthe |nteragency
Task Force included elimnation of two problem stream reaches
frominplenmentation considerations in 1985. The Selected
Alternative Report was prepared to: 1) 'provide a detailed
description of the selected alternative; 2) discuss
i npl ementation of the selected alternative; 3) present
construction considerations of the selected alternative: and
4) describe the livestock access plan.

Descriptions of six conponents that conprised the
selected alternative were refined in the report. Schematic
figures showi ng the inprovenents were al so devel oped.

I npl ement ati on consi derati ons included a discussion of
otential conflicts with future use of the patented |and by
ear Valley Mnerals, Inc. (landowner) and the acquisition of
required permts for inplenentation. Construction

consi derations included estimtes of construction quantities

and assunptions, a prelimnary cost estimte, a discussion of
phasing construction, and construction schedul e information

A livestock access plan described alternatives for different

tyPes of fencing, livestock crossings, and affects of the

sel ected alternative on |ivestock operations. Total

prelimnary estimated cost of the selected alternative was
$2.5 mllion.

Preferred Alternative Report

A Preferred Alternative Report (Part 4, 1984 Annual
Report, BPA Project 83-359) presented a detail ed description
of: fish habitat enhancenent up to and including the area
around the access road to the U S. Forest Sevice fire
| ookout; and, the plan for a main diversion channel and
west si de drai nage runoff channel that would be built if
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mning woul d take polace at some future date. The preferred
alternative was initially described in th Feasibility Report
as the upstream portion of Alternative IV and the downstream
portion of Alternative I. The Selected A ternative Report
was prepared in order to: 1) provide a detailed description
of te preferred alternative;, 2) discuss pernmtting needs and
i mpl ementation requirenents for' the enhancenent and the
proposed diversion; 3) present construction considerations:
and 4) describe the Iivestock access plan.

DescriPtion of the seven conponents that conprised the
referred alternative were refined in the report. Schenatic
i gures which showed the |ocation and effect of the

enhancenent and proposed diversion were al so presented.
Construction considerations were generally the same, although
quantities differed, as those presented for the sel ected
alternative. Total prelimnary cost for the enhancenent work
was $2.5 mllion (funded by BPA) while cost of diverting the
stream and buil ding the diversion and drai nage channel s was
$5.7 mllion (funded by Bear Valley Mnerals, Inc.) if mning
were to take [lace at some future date. Enhancenment costs in
the preferred alternative were lower than in the selected
alternative because of the elimnation of reaches bel ow the
access road. Gven any nonetary inflation, the cost of
diversion will be conservative.

Habi t at | nventory

Water tenperature ranged fromO to 19C during August and
Septenber (Table 6). Mninumtenperatures ranged fromO to
4C anong strata. Maxi mum tenperatures ranged from 13 to 19C
among strata.

Septenber flows in ranged from13.2 m® in stratum1 to
0.2 m®In stratum 6 and decreased exponentially from
downstream to upstream strata (Fig. 4A). Flows were higher
during gugyst than Septenber for all repeated sanples (strata
4.5, and 6).

Riffle and pool areas differed (F=68.3; P<O 00d) anong
strata and generally decreased from downstreamto upstream
(Fig. 4B). Site (riffle plus pool) areas did not differ
significantly between strata 1 and 2, while each were
significantly larger than upstreamstrata. Site areas did
not differ significantly between strata 3 and 4, while each
were significantly larger than in upstreamstrata. Site
areas in strata 5 and 6 did not differ significantly but were
significantly larger than site area in stratum?7.

Pool widths differed (F=73.8, P<O O0d) anong strat a.
Pool width ranged from2.1 min stratum7to 20 min stratum
7(Fig. SA. Wdths did not differ significantly between
strata 1 and 2; strata 3 and 4; or strata 5 and 6.

Maxi mum pool depth differed (F=13.0, P< 0.0001) anong
strata and ranged fromO0.4 mstratum7 to 1.6 min stratum 2

Fig. SB). Generally, maxinmm pool depth decreased from
ownstream to upstream except in stratum5 where pools were
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Table 6. Water tenperature (C) extremes by stratumin Bear
Vall ey Creek, Idaho from 8 August to 23 Septenber?, 1985.

Tenmperature (Q

Stratum
M ni mum Maxi mum
1 3 13
2 4 19
3 1 16
4 0 14
5 0 18
6 0 17
7 0 13
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deeper than in adjacent strata.

Gadient differed (F=IS.|, P< 0.0001) anong strata and
ranged fromO0.1%in strata 2 and 5 to 2.5%in stratum 7 (Fig.
50. Gadient in stratum7 was significantly higher than in
other strata. Gadient did not differ significantly between
strata 1 and 6 or anong strata 2,3,4 and 5. Gadients in
strata 1 and 6 were significantly higher than gradients in
strata 2 through 5.

The percent of pool bottom covered with fines (pools
enbeddedness) differed (F=15.7; P<O 000d) anpbng strata and
raniged from1l2%in stratum7 to 84%in stratum5 (Fig. SD).
Pool enbeddedness did not differ significantly anong strata
2, 4, 5 and 6, all of which were significantly higher than
other strata. Pool enbeddedness in stratum 3 was
significantly higher than in stratum 7 but did not differ
significantly stratum 1. Pool enbeddedness in strata 1 and 7
did not differ significantly.

Size-fre?uenc (% distributions of riffle substrate
particles differed (Q=1257; P<O O0Q) anong strata.
Distributions differed significantly between all pairs of
strata (Fig. 6?. H ghest frequency of large (> 128 mm
dianeter) riffle substrate occurred in strata 1 and 7.
Hi%hest frequency of small ( <4 or <8 nmmdianeter) riffle
substrate occurred in strata 2, 4, and 5 (Fig. 7).

Pool riparian cover differed si%nificantly (F=2. 4,
P<O. ) anong strata and ranged from 30 cmin stratum6 to 87
cmin stratum?7 (Fig. 8). R parian cover in stratum 7 had
significantly nore riparian cover than strata 2 or 6. O her
strata did not differ significantly. Pool riparian cover,
expressed as percent of streamwdth, differed significantly
(F=14.3, PO O0Q) anong strata and ranged from2.7%in
stratum2 to 44%in stratum?7 (Fig. 8. Stratum?7 had
significantly higher riparian cover (% than other strata.
Strata 4 and 5 had significantly higher riparian cover than
strata 1, 2 or 3 but did not differ significantly from
stratum 6.

Fish Community | nventory

Total Density and Rel ative Abundance

Fish densities (all species conbined) were higher
upstream (strata 4 to 7) than downstream (strata 1 to 3)
strata during August (Fig. 9). Fish densities decreased in
upstream strata between August and Septenber and resulted in
simlar fish densities anong strata during Septenber.

During August, relative abundance of age 0+ chi nook
sal non ranged, by strata, from25 to 78% (Fig. 9). Age 0+
chi nook sal non was the nost abundant species-age class in al
strata exept stratum 2, where adult nountain itefish were
nost abundant. Rel ative abundance of other species-age
cl asses were |low | <12% in upstreamstrata during August.
Rel ati ve abundances of age 0+ steel head/rai nbow trout and
adult nountain whitefish were high in strata 2 and 3 (>17%
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(histogram) and rel ati ve abundance of species by age-classes (pie-charts) by
stratum and nonth, Bear Valley Creek, |daho, 1984.



and strata 1 and 2 (>159%, respectiveldy.

During Septenber, relative abundance of age 0+ chi nook
sal non ranged, by strata, from 0 to 69% (Fig. 9). Relative
abundance of age 0+ chi nook sal non during Septenber was
hi gher than ot her age-classes of species in all strata except
mount ai n whitefish which were nore abundant in strata 1 and 2
(>53% . Relative abundance of age O+ and juvenile whitefish
were high in strata 4, 5, 6, and 7 (>19% and strata 1 and 3,
respectively.

Densities
Age 0+ chinook salmon. Densities differed (F=5.7,
P=0 Q002) anong strata by nonths (interaction). Densities

ranged from0.02 to 0.31 fish/m? pool anbng strata in August
and fromO0 to 0.08 fish/m? pool anong strata in Septenber
(Fig. 1OA). In August, densities were significantly higher
in. strata 5 and 6 than other strata. Densities did not
differ significantly between strata 5 and 6 and anong strata
1, 2, 3, 4, and 7. In Septenber, densities did not differ
significantly among strata. Densities in strata 5 and 6 were
significantly higher in August than Septenber whereas
densities in the other strata did not differ between nonths.

Age |+ chinook salmon. Densities differed (F=2.8,

P=0O 2) anong strata by nonths (interaction). Densities
ranged fromO to 0.008 fish/m? pool in August (Fig. 10B). No
age 1+ chinook sal mon were observed in Septenber. Fish
density was significantly higher in stratum5 than in other
'strata. Densities in strata other than stratum5 did not
differ significantly.

Age 0O+ steel head/rainbow trout. Densities differed
(F=8.7, P=O (05) between August (0.01 fish/m? pool) and
Sept enber (0.003 fish/n¥ pool) (Fig.11 A). Densities
Igrané;e: 0.002 to 0.01 fish/nf pool) did not differ (F=0.8,
=0 601 anong strata.

Age |+ steel head/ rai nbow trout. Densities differed
(F=3.0, P=O @) anonq strata and ranged from O f£ish/m2 pool
in strata 5 and 7 to-0 003 fish/m?2 pool in stratum1 (Fig.
11B). Densities also differed (F=12.7, P=0 Q009) between
Auglu)st(F(O. Ocl)%c)fish/rn2 pool ) and Septenber (0.00006 fish/nf
poo I g.

Age 2+ and ol der steel head/rainbow trout. Densities
di ffered (F=2.66, P=003) anong strata by nonths
(interaction). Densities ranged from 0 to 0.003 fish/nf pool
in August and from 0 to 0.0009 fish/m?® pool in Septenber
(Fig. 12A). During August, densities were significantly
hi ?her in stratum 1 than other strata; densities did not
differ significantly between strata 2 and 5; densities in
strata 2 and 5 were signifcantly higher than in other strata.
Densities did not differ signifcantly anong strata in
Septenber. Densities were significantly higher in strata 1,
2, and 5 in Auqust than in Septemnber.

Age O+ brook trout. Depsities differed (F=5.3, P=0 Q27)
bet ween August (0.004 fish/ pool ) and Septenper (0.001
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fish/m?2 pool) (Fig. 13A). Densities (range: 0 to 0.008
fish/nf pool) did not differ (F=2.2, P=0 (6) anmpng strata.

Age |+ brook trout. Densities differed (F=5.0, P=0 )
bet ween Augrust (0.003 fish/m? pool) and September (0.0002
fish/m? pool) (Fig. 13B). Densities (range: 0 to 0.005 fish/m
pool) did not differ (F=l.l, P=040) anobng strat a.

Age 2+ and ol der brook trout. Densities differed
(F=4.4, P=0.0QZ) anobng strata andn%r anged from 0 fish/nf pool
in strata 2 and 6 to 0.005 fish/ntf pool in stratum5 (Fig.
13C). Densities in stratum5 were significantly higher than
in other strata. Densities in strata other than stratumb5
did not differ significantly. Densities did pot differ
(F=0.07, P=080) between August (0.001 fish/nf pool) and
Sept ember (0. 0009 fish/nf pool). _ _

Age 0+ bull trout. nsities did not differ (F=1.7,

P=0 14) anong strata and ranged from O fish/nf pool in strata
1, 2, 3, 4, and 5 to 0.005 fish/nf pool in stratum 6.
Densities did not differ (F=I.Q P=007) between August (O
fish/m pool) and Septenber (0.002 £ish/m? pool).

Age |+ and older bull trout. Densities differed
(F=5.68, P=0 ) anpbng strata bv nonths (interaction) 1
Densities ranged fromO_to 0.022 fish/m* pool in August and
fromO to 0.0.01 fish/nf pool in Septenber (Fig. 12B).
Density in stratumin stratum 7 were significantly higher
than in other strata in both August and Septenber. Densities
in stratum 7 were higher in August than in Septenber.

Adult cutthroat trout. Densities differed (F=3.6,
P=0.000 ) anong strata and ranged from O _fish/n pool in
strata 3, 4, 5 6, and 7 to 0.001 fish/nf pool in stratum 2
(Fig. 11D). Densities in stratum2 were significantly higher
than in the other strata. Densities in strata other than
stratum2 did not differ significantly. Densities djd not
differ (F=0.9, P=036) between August (0.0001 fish/ pool )
and Septenber (0.0002 fish/m® pooi). No young-of-?/ear or
juvenile cutthroat trout were observed in Bear Valley Creek
In either August or Septenber.

Age 0+ nountain itefish. Densities differed (F=2.8,
P=0.022) anong strata and ranged from 0.001 fish/m? pool in
stratuml to 0.02 fish/m? pool in stratumb5 (Fig. 13D).
Densities in strata 4 and 5 were significantly higher than in
strata 1, 2, and 7. Densities did not differ significantly
anong strata 1, 2, 3, 6, and 7 or anong strata 3, 4, 5, and
6. Densities did not differ (F=3.3, P=0 (8) between August
(0.01 fish/m2 pool) and Septenber (0.008 f£ish/m? pool).

Juvenile mountain whitefish. Densities differed (F=3.9,
P=0. Q04) anong strata by nonths (Interaction). Densities
ranged from O to 0.01 fish/m? pool in August and fromO to
0.03 fish/m* pool in Septenber (Fig. 14A). In August,
densities in stratum5 were significantly higher than in
strata 6 or 7 but did not differ signifcantly fromdensities
in strata 1, 2, 3, and 4. In Septenber, densities in stratum
3 were significantl?{ hi gher than in other strata; densities
were significantly higher in stratum1 than in strata 2, 4,
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5 6, and 7. Densities in stratum 3 were significantly | ower
I n August than in Septenber. Densities in stratumb5 were
significantly higher in August than in Septenber. Densities
in strata other than 3 and 5 did not differ significantly
bet ween August and Sept enber.

Adult nmountain whitefish. Densities differed (F=2.32,
P=0 499) anong strata by mopths (interaction). Densities
ranged fromO to 0.02 fish/ pool in August and O to 0.06
fish/m?2 pool in Septenber (Fig. 14Bj. Densities did not
differ significantly anong strata in August. I n Septenber,
densities in stratum 2 were significantly higher than in
other strata. Densities in stratum2 were significantly
| ower in August than in Septenber. Densities in strata other
than stratum 2 did not differ significantly between August
and Sept enber.

Age Ot Chi nook salmon

Total length. Fish Ien%th differed anong strata
(F=17.3, P=0.Q03) and ransed from68 to 85 mm (Fia. 15).
Fish lengths in strata |, 2, 3, and 4 (downstream were
significantly longer than in strata 5, 6, and 7 (upstrean.
Fish length also differed (F=8.8, P=0 ) between August (75
mm) and Sept enber (83mm).

Live weight. Fish weight differed SF:13. 3, P=0 Q06)
anmong strata and ranged from2.6 to 6.0 g/fish (Fig. 15).
Fish weight in strata 1 and 2 was significantly higher than
in strata 5, 6, and 7. Fish weight did not differ (F=3.5,
P=0. 12(%0 bet ween August (3.7 g) and Septenber (4.6 Q).

ndi tion. Fish condition differed anong strata (F=8.9,
P=0AS) and ranged fromO0.82 to 0.94 &Fig. 15). Fi sh
condition in strata 1 and 2 were significantly higher than in
strata 3, 4, 6, and 7. Fish condition differed (F=10.3,
P=0. 24) between August (0.86) and Septenber (0.88).

Abundance. Total nunber of fish in August was 18,100 +
4,093 (95% bounds) (Fig. 16 and Table 7). Hi ghest nunbers -
(4,610 z 1,263) were observed in stratum 5. Lowest nunbers
(938 + 69) were observed in stratum 7. A majority (51%) of
fish.were found in strata where previous redd counts (Idaho
Departnent of Fish and Game) have not been nmade in the past
(Fig. 17). A total of 56 redds were counted in strata 2,3,
and 4 in 1983.
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Table 7. Abundance and associ ated 95% bounds of age O+
chinook salmon in strata of Bear Valley.Ceek, |daho, 1984.

Stratum Abundance
Nurber Leneth (km Estimate Bounds Percent of total
1 7.7 2409 1544- 3274 13
2 11.1 1808 3176- 3176 10
3 12.7 2894 12954489 16
4 11.2 4144  1319-6969 23
5 4.0 4610 3347-5873 26
6 2.3 1226 403- 2049 7
7 5.5 938 869- 1007 5
Total s 54.5 18,100 14, 007-22, 193 100

| -41
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DI SCUSSI ON
Enhancenent Feasibility Study

A Feasibility Report (Part 2, Annual Report, BPA Project
83~359), produced by the engineering subcontractor (J.M
Mont gonery, Boise, 1daho) on the project, concluded that five
alternatives could elimnate the sedi ment problens which
originate in the placer-mned area of upper Bear Valley
Creek. Alternative V, a "no action" alternative which all owed
for a long-termnatural flushing of sedinent fromthe stream
was elimnated from further consideration because the neasure
did not neet project objectives. Mntgonery ranked the other
four alternatives and found Alternative IV to be the nost
feasible fromthe standpoints of constructability,
reliability, inplenmentation considerations, environnmental
effects, and cost ($3.8 mllion). Aternatives | was very
costly ($18.6 nillion) and was the |east feasible for
construction. Alternatives Il and Il were also costly
($11.9 and 14.8 million, respectively) and neither could be
constructed as feasibly as Alternative |V.

The I nteragency Task Force on the project met in Boise
on 2 April 1985 to discuss and coment on the Feasibility
Report. At the nmeeting, Montgonery presented Feasibility
Study findings and data that substantiated their selection of
Alternative IV as the nost feasible solution to the sedinent
problens in the upper areas of the stream After a
di scussion by the Task Force nenbers and the subcontractor
representatives, the agency Personnel endorsed Alternative |V
as the selected alternative tor inplenentation except for
stream reaches B and |. Measures proposed for the
enhancenent of reaches B and | were not acceptable to a
nunber of Task Force nenbers. Enhancement neasures proposed
by the subcontractor for reaches B and I will be conpared
W th suggestions by the Task Force during a wal kt hrough of
the entire ﬁroject site on 28 June 1985. Mont gonery was
charged with producing a "selected" alternative docunent by
May, 1985. .

A Selected Alternative Report (Part 3, Annual Report,

Bra Proj ect 83-359) was produced by Mntgonery and
distriLuted to BPA, Shoshone-Bannock Tribes, and | andowner
representatives on 26 April 1985 for review. The Report

i ncl uded enhancenent measures for all problemreaches and
adj acent areas near the streamw th the exception of reaches
B and |I. Deleting enhancenent neasures for the two reaches
and a further fine-tuning of enhancenent costs reduced the
cost of the Selected Alternative to $2.5 million.
Representatives of the Tribes and Mntgonery planned a 10 My
1985 nmeeting with | andowner representatives to determne if
the Sel ected Alternative Report, the proposed and endorsed
enhancenent approach, was acceptable to the [andowner. |f
not acceptable, another approach was to be fornmulated at the
neeting that was acceptable to the | andowner, feasible from
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t he engi neering subcontractors viewpoint, and coul d be funded
by BPA and/or the | andowner.

During the 10 May 1985 neeting, representatives of Bear
Valley Mnerals, Inc. of Denver, Colorado, owners of the
private land, would not accept the Selected Alternative
Report (Altertive IV as endorsed by the Interagency Task
Force) as their choice for inplementation. A given reason
for not accepting the Selected Alternative for inplenmentation
was that plans for such construction did not recognize the
| andowners objectives in the project and m ght have hanpered
the | andowners future plans on their land. Based on that
reasoning and in preference to the Selected Alternative, the
| andowner representatives suggested a conposite of portions
of Alternatives | and IV (fromthe Feasibility Report) as
their "preferred" alternative that could be inplenented
(they would sign a construction easenent for). Al though the
| andowner s have granted the project an access easenment to
their property for the Feasibility and Evaluation Studies, a
construction easement is necessary before any inplenentation
can take place on the private |and.

The Preferred Alternative, as proposed by the
| andowners, differed fromthe Selected Alternative in two
maj or areas: first, the enhancenent effort would be limted
to the previously mned area; and second, a diversion canal
for Bear Valley Creek would be built around the
as-yet-unm ned ore body on the Brivate | and.  Enhancenent
nmeasures would still be funded by BPA while the diversion
canal, when built, would be constructed and nmaintained with
Bear Valley Mneral funds. In order to inplenment the
alternative during FY85 Montgonery was charged with
producing a Preferred Alternative Report (Part 4, 1984 Annual
Report, BPA Project 83-359) for distribution to al
interested parties (including the Interagency Task Force) bK
21 June 1985. An apparent non-engi neering problemwthin the
Preferred Alternative was the suggested node of obtainin% t he
necessary permts for the entire project. As suggested by
the |andowner representatives, a single set of permts was to
have been requested, however, that approach would have
created funding, admnistration, and actual permt-hol der
questions. Representatives of the | andowners, BPA,

Mont gonery, and the Shoshone- Bannock Tribes met on 21 June
1985 and worked out a solution to the above questions. Two
sets of permts would be applied for: one set by the
Shoshone- Bannock Tribes for the enhancement work to begin in
1985 (reaches D and E); and, one set by the |andowners for

t he diversion and dral nage channels after mning is approved
at some future date. Interagency Task Force nmenbers were to
meet with the [andowners to discuss the Preferred Alternative
Report and decide on their endorsement of the 1985
enhancenent work on 27 June 1985 (day before the site

wal kt hr ough) .

I ndi vidual s or conpanies (David Little, MacG egor Land
and Cattle Conpany, and Call ender and Beckman) hol di ng
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grazing permts and running cattle near the project site wll
be given anple opportunity to exam ne and coment on the

Sel ected or Preferred Alternative, whichever plan is

i mpl emented. Chapter 6 of the Preferred Alternative Report
(and a like section in the Selected Alternative Report) dealt
wth cattle access to the stream and pasture around the site
and proposed cattle novenent corridors around reaches that
will be fenced for a nunber of years follow ng enhancenent.
Suggestions by the cattlenmen that will inprove the overal

i npact of the project will be incorporated into the
enhancement pl an.

G ven that the inplenentation of the enhancement portion
of the Preferred Alternative will begin in 1985, construction
wi |l have to be phased over several years because of BPA
fundi ng constraints and overall cost of the project. BPA has
tentatively (requires easenent and then application for
funding by the Tribes) allocated $500K for inplementation
during FY85. Since cost of the enhancenent projects wll
exceed the FY85 allocation, subsequent requests for annua
al l ocations ($500K) will be made by the Tribes until the
project is conpleted. During FY85, portions of stream
reaches D and E (identified by Montgonery as areas with the
hi ghest sedi enentation problems and/or having the highest
potential for nass wasting from banks) will be addressed wth
the allocated funds. In future years, sections that have the
| argest remaining real or potential sedimentation problens
wi Il be addressed first.

A nunber of technical data and information gaps were
also identified by Montgomery in the Feasibility Report.

Water quality (in the streamand the dredge ponds), water
quantity (annual hydrograph), soil quality, and plant
communi ty conposition (on disturbed and undi sturbed | and)
were areas that required additional 1984 field work. An
early winter postponed the work until 1985. Four field trips
for data collection are scheduled in 1985. Planting and
nonitoring of test plots with different seed mxtures wll
al so be conducted during 1985. During the course of

i mpl ementation, a "best"™ mxture will be devel oped and used
during the soil reseeding portions of enhancenent measures
slated for all stream reaches. New data gathered during the
field trips or fromthe test plots will have a mnor affect
on enhancenent desi?n or project cost but will inprove the
qual ity and speed of the enhancenent efforts.

Enhancenent Eval uation Study

Fi sh Community I nventory
Chi nook sal non were the nost abundant species present in
Bear Valley Creek during August. and Septenber (Fig. 9). Age
0+ chi nook sal mon conprised from25 to 78% of all fish
present in August. E?n5|t|es were higher in strata 5 and 6
§0.31 and 0.23 fish/nf pool, respectively) than other strata
0.02 to 0.11/m pool) (Fig. QY. Juvenile chinook sal non
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densities were well below rearing potential (0.3 to 17
fish/m) typical of Idaho streans (Sekulich and Bjornn 1977,
Bj ornn 1978). Total abundance of age O+ chinook salnon in
Septenber was estimated at 18,100 fish (Table 7). Gven a
sgamning potential of 9,375 fenale chinook sal non (Parkhurst
1950) a fecundity of 4000 eggs per fenale (mostly 3-ocean
fish in Bear Valley Creek), and a conservative egg-to-snolt
survival rate of 8% (Bjornn 19781, 3,000,000 snolts could be
produced by Bear Valley Creek annually.

Density of age 0+ chinook sal non decreased significantly
in strata 5 and 6 from August to Septenber, the result of
pre-snmolt out-mgration to the Mddle Fork of the Sal non
R ver and an unknown nortality rate. Qut-migration from
upstream strata began the first week of Septenber and
continued through the third week of Septenber. Konopacky
(1984) observed the same type and timng of mgration from
Bearskin Creek, a tributar¥ to Elk Creek, in 1979.

_ Intra- and interspecific conpetition for food and space
Is probably mnimal for chinook sal non and steel head trout.
Low fish densities and an apparent abundance of suitable
habitat (rearing pools) and food producing areas (riffles)
precl ude adverse conpetition effects at present. Food
quantity is probably not a problem although food quality nmay
be. Mst of the riffles in Bear Valley Creek are covered
with sand. Invertebrates living in or on the sand woul d
probabl¥ be smal|l and not be as potentially inmportant or
useful for growh during later stages of a pre-snolt

exi stence in the stream

Predation of chinook sal non by piscivores is probably
| ow t hroughout nost of Bear Valley Creek, but may have high
| ocal i zed inpacts. Hi ghest densities of juvenile chinook
sal mon and adult brook trout occurred in stratum5 (Figs. 10A
and 13C) which may indicate a predator trap situation exists
in the upper reaches of the stream Al though their densities
are low (Figs. 12B and 11D) and both species are endemc to
Bear Valley Creek, bull and cutthroat trout may act as
predators on chinook salnmon and steel head trout fry. Brook
trout were introduced to the stream and were not recognized
as being present in the stream by sone past |daho Depart nent

of Fish and Gane internal publications. Intra- and
|ntersPe0|f|c competition for food and space is probably
m nimal for chinook sal non and steel head trout. Low fish

densities and an apparent abundance of suitable habitat and
food preclude adverse conpetition effects at present.

Habitat |nventory

Fl ow during Septenber (lowest recorded) ranged from 13.2
m®/second in stratum 1 to 0.2 m®/second in stratum 6 (Fig.
3A). Flow did not Iimt chinook sal non passage or survival
I n Bear Valleﬁ Creek during August and Septenber. No chi nook
sal non were observed above where Bear Valley Creek forks in
the headwaters stratum approximately 0.6 km above the m ne
stratum  Absence of chinook sal non above the fork is
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probably a result of nonuse by adults for spawning and a

general downstream di spersion of fry fromredds. Bovee

(1978) reported adult spring chinook sal non preferred deeper

water, |arger substrate, and higher velocity water for

éfaﬂ?ing t han exi sts above the headwater fork in Bear Valley
eek.

Vater tenperature in Bear Vallee/ Creek ranged fromO to
19C during August and Septenber (Table 6). Tenperature
extremes probably occurred for only short periods of tine
during a diel cycle and did not appear to limt growh or
survival of age 0+ chinook salmon. Preferred range of water
tenperature for juvenile chinook salnon is 7 to 15 C, with an
upper lethal tenperature of 25C (Reiser and Bjornn 1979).

U S. Forest Service personnel (Internal report) found
tenperatures in Bear Valley Creek ranged fromO to 13C above
the mne and from5 to 20C bel ow the m ne during the sane
Eeriods of time (June through Septenber) in 1972 and 1973.
orest Service personnel suggested that the mne caused the
increase in water tenperatures which, subsequently, affected
chi nook sal mon growth and survival even though their
downstream data was collected 31 km bel ow the m ne and bel ow
the confluence with Elk Creek. Qur data, collected just
above and bel ow the mne, showed verz little tenperature
difference and did not support a |ike conclusion, however,
1984 was a hi gh water Kear and tenperature effects may have
been buffered by the thermal capacity of the higher flows.

The anmount of riffle and ﬁool area in Bear Valley Creek
is not anmjor limtation to the present |evel of chinook
sal non nunbers. Parkhurst (1950) found Bear Valley Creek
contai ned pre-mning potential spawning areas for 9,375
sal mon. ApEroxinately 60 fenale fish have spawned in Bear
Val | ey Creek each year during recent years (Fig. 2). Thus
al though the streamis heavily inpacted and the potenti al
spawni ng area far exceeds the anount currently avail abl e,
sPamning areas are still wunderutilized, at present, because
of | ow escapenent

Sedi nentation may |imt chinook sal mon production in
Bear Valley Creek. Sedinmentation of riffles is high (30 to
50% of riffle substrates were <8 nmin dianmeter) in Bear
Val | ey Creek below the mne (strata 4 and 5? and bel ow t he
confluence with Elk Creek which, historically, were the
primary (95% spawning areas for chinook salnmon (Figs. 6 and
7). Bornn et al. (1977) found riffles with fines | (6.4 nm
di ameter particles) exceeding 20% usual |y had adverse effects
on spawni ng success. Lower sedinment in other strata probably
resulted from higher gradient and a |onger distance from
sedi ment sources. Central sections (strata 2,3,4 and 5) of
Bear Vall ey Creek have | ow capacities for natural
rejuvenation as a result of low gradient | < 0.3% and the
accunul ation of sediment (fines) over tine. Spring flows
| < 17 m/second; Brian Limng, personal comunication) |ose
potential flushing energies as the broad, Iom&IYing val | eys
are flooded. Higher proportions, although small nunbers
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( < 10), of spawners are utilizing gravels above and in the
m ned section in recent years than in earlier count-years
(Internal data, I|daho Department of Fish and Game). Less
sedimentation of riffles has occurred in these upstream
sections of Bear Valley O eek because of high gradient and
downcutting which | eaves behind | arger particles fromthe
m ni ng overburden and flushes the fines donwnstream Reasons
for the higher proportion of upriver spawning nmay include:
I nadequat e spawni ng gravel s downstream and a search upstream
by adult salnon for suitable gravels; and/or, higher
pre-emergent survival rates in upstream than downstream
riffles and, thus, a disporportionate nunber of fish return
to that portion of the stream to spawn.

Fi ne sand hasFPartiaIIy filled in most rearing pools in
Bear Valley Creek (Fig. SD) which results in |oss of depth
and, subsequently, rearing space and cover. The highest
percent of pool substrates conprised of sand occurs bel ow the
m ne and bel ow the confluence with Elk Creek. These areas
al so have the |l owest gradient (0.1% in Bear Valley Creek
and, thus, act as sediment traps. At present, sedinentation
of pools does not constitute a major IIimtation to juvenile
chi nook sal non rearing because fry nunbers are low. Wth a
projected increase in run size, rearing area may limt
juvenil e production unless sedinments are flushed from pool s
naturally (spring flows) or mechanically (Mh 1979).

Ri parian cover constitutes the mpjority of existing cover
for chinook salnon in nost of Bear Valley Creek. Riparian
cover is poor in the mned stratumas a result of unvegetated
and unstable banks (Fig. 8. Riparian cover is also poor in
sections of neadow strata because of sl oughing undercut banks
and a predom nance of depositional sand bars.

Enhancenent Benefits

Habi t at enhancenent in the mned area wll reduce
sediment recruitment from the mne. Al though reductions via
enhancenent may approach 900 m3/year during nornal years, the
reduction of potential sedinment recruitnent may greatly exceed
this amount during a year with a 50- or 100-year event.
Uncommon hydol ogi cal events woul d provide a high potenti al
for sidecutting the unconsolidated overburden in the mne
(Part 2, 1984 Annual Report, BPA Project 83-359).

Enhancenment in the mne will not reduce sedinent
recruitment into Bear Valley Creek from other point and
non-poi nt sources. QO her sources (natural and unnatural),
exterior to the mne, contribute substantial amunts of
sediment to Bear Valley Creek (Internal report, Boise
National Forest). Enhancenent in the mne wll not
substantially reduce sedinent already in the stream As
recrui tment of sediment is reduced and stopped fromthe mne,
streamwaters will be able to transport nore downstream
sedinents. However, as a result of |ow gradient and coarse
nature of the fines, yeark% reductions in streanbed sedi nent
wll be relatively small en conpared to the work capacity
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of spring flows in higher gradient streanms. After or during
t he enhancenent of the mned area, another project should
assess the feasibility of accelerating renoval of sedinent
fromthe streamon Forest Service |an

Habi t at enhancenent in the mned area wll inprove
rearing and adult resting cover in the mned area through
stabilization and revegetation of stream banks. Downstream
riparian cover will be indirectly inproved over tinme as the
extent of unstable sand bars are reduced. | nstream cover
(d?pth) w ||l also be enhanced as sedinents are flushed from
pool s.

Sensitivity of Evaluation Study

A high degree of precision associated with each variable
estimate 1I's necessary to evaluate the responses of habitat
and fish popul ations to an enhancenent project. Wthout high
precision, a biologically significant response may not be
statistically discernable. Data collected from49 sites in
Bear Valley Creek and used to estimate age 0+ chi nook sal non
nunbers produced a 23% error of estimation around the total
estimate (Table 7). Thus, age 0+ chinook sal non nunbers nust
change approximately 463, with the sane precision in sonme
future year and the estimte weighted for a change in redd
nunbers, to attribute that reponse to enhancenent. To
associ ate responses to enhancenent within strata (n=7), fish
nunbers will have to change from 14 to 138% dependi ng on the
stratum (Table 7). Thus, the intensity of our sanpling
design resulted in only mninmal sensitivity to future changes
in fish nunbers.

Accurate yearly redd counts constitute an inportant
vari abl e extraneous to our sanpling design. Partial redd
counts (trend areas) have been used as an index of relative
seeding rates in Idaho streans (Intrnal report, Idaho Fish
and Ganme Departnent). To attribute a change in fish nunbers
to the enhancenent effort (treatnent), the proportion of this
response resulting froma changing seeding rate nust first be
bl ocked out. A large percentage (38% of chinook salnon fry
were found upstream of where redds counts have been
traditionally nmade in Bear Valley Creek (Fig. 17). In future
years, redd counts will be nmade i n these upstreamreaches to
hel p provide nore accurate seeding estinmates.

Addi tional Enhancenent Alternatives

Sedi nment recruitnment into Bear Valley Creek cones froma
nunber of point and non-point sources other than the m ned
area. These sources include: Ilivestock (tranpling of stream
banks, denuding of riparian cover and conpaction of neadow
soils) barren upland slopes, natural streamcutting, |ogging,
and unstable tributary drainages. Sedinment recruitnment from
t hese ot her sources nust be addressed before an optimal
amount of habitat will be realized in Bear Valley Creek.
Docunment ation and prioritization of sedinent sources
extraneus to the mne have been initiated (BPA Contract No.
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84-24) in cooperation with the Forest Service and Bonneville
Power Adm nistration pursuant to this objective. Qher
enhancenent alternatives include the construction of spawning
channel s and/or |owcost rearing ponds to enhance pre- and
post-energent survival. Survival of juvenile chinook sal non
and steel head trout could also be enhanced by the reduction
or elimnation of introduced predators (i.e., brook trout).

Cost - benefits of Enhancenent Project

Spending the projected $3 million ($2.5+ mllion for
i npl enentati on and $400+K for pre-enhancenent tasks,
evaluation, admnistration) on the Bear Valley Creek
enhancenment project is justified by the nunber and val ue of
spring chinook sal non and steel head trout that wll be
produced by the stream over the expected life (50 year
mninum) of the treatment. Parkhurst (1950) estimted a
maxi mum of 9, 375 femal e sal non could spawn I n Bear Valley
Creek before m ning occurred. | daho Departnment of Fish and
Ganme (Internal report) observed a nmaxi mum of 1085 redds in a
trend area (mddle 32 kmof the 54.5 km stream in 1956.
St eel head trout use of Bear Valley Creek has been verified
(Thurow 1985) al though no quantified data exists, thus, our
cost-benefit rationale utilizes only potential spring chinook
sal non returns. Assum ng that passage and downriver harvest
problens are alleviated and the enhancenent project wll
I ncrease usable spawning areas |000% an additional 8,437
spawners (10 times the present potential) could return in a
gl ven ¥ear as a result of the enhancenent project. From
these females, an estimated 33.7 mllion enbryos (4,000~ eggs
per female with optinmumfertilization) could be deposited In
stream gravels. Assumng a 10% enbryo-to-snmolt survival, 3.4
mllion snolts woul d be produced each year. Gven that the
effects of the project would be felt for 50 years, the cost
per returning adult would be $7.11, and the cost per snotl
produced would be $0.71. Again, these estimtes would be
conservative fromthe standpoints that survival estimates are
based on: recent data which reflect poor passage, effects of
the project could be felt for nore than 50 years, and no
benefits from an expected increase in steel head spawni ng and
rearing survival were included. Partially offsetting cost
per fish would be anticipated expenditures on habitat bel ow
the mne on Forest Service |and (BPA Project 84-24).
Al t hough not appreciated in the 1 nmmedi ate drai nage, increased
harvest of Bear Valley Ceek fish would take place in the nain
stem Col unbi a, Snake, and Sal non rivers, and in the ocean by
a nunber of user-groups.
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SUBPRQJECT ||

M ddl e Fork/Upper Salnmon River:

Pl anni ng and Coordi nation



ACTIVITIES

Dr. Richard C Konopacky, Project Leader (BPA Project
No. 83-359) and a representative of the Shoshone-Bannoc
Indian Tribes, consulted with personnel from Bonneville Power
Adm nistration (BPA), I|daho Departnent of Fish and Gane, | and
managenent agencies, and private land owners on aquatic
habi tat enhancenent projects (ongoing and Proposed) on the
Sal nron River and the Mddle Fork of the Sal non R ver above
their confluence. The Fort Bridger Treaty of 1868 entitles
tribal nmenbers to fish in those drainages nentioned above and
was used as the criteria for Tribal involvenent in project
coordination efforts and the cooperative managenent of
anadromous fish resources within Treaty areas.

The Project Leader (PL) reviewed proposals submtted to
BPA by private consultants for a habitat enhancenment project
(mning inpacts) on Panther Creek (BPA ProLect No. 84-29) on
1 August in Portland. BPA awarded the Bechtal Goup, Inc. of
San Francisco the project contract. The PL met with technical
personnel of other interested agencies and di scussed the
project work plan of Bechtal on 13 Novenber 1984.

The PL reviewed proposals submtted to BPA for a habitat
enhancenent project (irrigation inpacts) on the Lenmhi River
(BPA Project No. 84-28) on 21-22 August in Boise. BPA
awarded Ot Water Engineers of Bellvue, Washington the
proj ectcontract. Qt's project work plan was di scussed by
the PL and other interested agency personnel during a
fol lowp neeting on 13 Novenber in Boise.

The PL reviewed the project work plan for a habitat
eval uation project (sponsored by the U.S. Forest
Service-Region 3) on the Upper Salnon River, Mddle Fork of
the Salmon River, and tributaries of both streans (BPA
Project No. 84-24) on 14 Novenber in Boise. Methodologies in'
the work statenment were again discussed at 28 Novenber and 11
Decenber neetings in Boise. Further neetings were considered
necessary before a request-for-proposals was to be issued by
the Boise National Forest.

The PL met with |Idaho Departnent of Fish and Gane
personnel to discuss the prioritization, chronol ogical order,
and funding basis of ongolng and/or future habitat
enhancenent projects within the Tribal fishing areas as
addressed by the Fort Bridger Treaty of 1868. After a
general agreenment on rankings of the projects, both parties
al so agreed that all state projects, 1ncluding those
sponsored by the Shoshone-Bannocks and | daho Departnent of
Fish and Gane, should be reviewed and endorsed or deferred by
a yet-to-be-organi zed group of technical personnel which
woul d represent all interested Tribes and agencies in the
state of |daho.

The PL or another representative of the Shoshone-Bannock
Tribes attended a series of neetings dealing wth the Passage
and Habitat Inprovenent Work Plan for 1985 (Section 704) in
Portland (17 October and 12 Decenber) and Spokane (14
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Novenber). At the 12 Decenber neeting, agency and Tri bal
representatives concluded that a neans of evaluating the
effects of habitat inprovenent projects was necessary for
justification and mtigation purposes. The PL was asked to
participate on a subconmttee (9 nenbers) of the groua t hat
was charged with the devel opment of an eval uati on net hodol ogy
that woul d neasure the effects of a habitat enhancenent
project on the habitat and fish population of a proect stream
and woul d have a basi n-wi de application.
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SUBPRQJECT |11

Yankee Fork of the Sal non River:

I nventory and Problem Identification



ABSTRACT

Ext ensi ve dredge mining has disrupted nmuch of the

aquatic habitat in the Yankee Fork of the Sal mon River
drai nage. Aquatic habitat and fish communities were
inventoried in the Yankee Fork of the Sal non River, the Wst
Fork of the Yankee Fork of the Sal non River, and Jordan Creek
(the latter two streans are tributries to the Yankee Fork)

for use as pre-treatnment data to eval uate anticipated habitat
enhancement.  Physical and biol ogical variables were measured
(one tinme) in four sites within each of four strata along the
l'ength of the Yankee Fork (27 km) and four sites within one
stratumin each of the Wst Fork of the Yankee Fork (13 km
and Jordan Creek (10 km). Fish data were collected via
snor kel - observations, electrofishing, and seinin%. M ni num
and maxi mum wat er tenperatures ranged fromO to 2C and 9 to
14C, respectively, during Septenber. Riffle and pool areas,
flow, stream width, and pool depth were |argest in downstream
strata of mainstem Yankee Fork and | owest in Jordan Creek.
G adi ent was highest (2.6% in Jordan Creek and | owest (0.7%
in the dredge-mned strata. Hi ghest frequency (8@% of fine

| < 8 mmdiameter) sedinents occurred in upper Yankee Fork
and did not differ significantly (P>OC) wWth the |owest
frequency (2% which occurred in the West Fork. In
decreasing order of abundance, salnmonid species in the Yankee
Fork drainage included: steelhead/rainbow trout (Salno
gairdneri), chinook sal mon (Oncorhvnchus tshawtscha),
mountain whitefish (Prosopiumwllianmsoni), cutthroat trout

S clarki), and bull trout (Salvelinus confluentus).

hort head scul pin (Cottus confusus) were present in all
strata but we did not estimate abundance. Estinated
abundance of age 0+ chinook salggn was 12,847 fish in August:
density was hi ghest g?.l6 fish/nf pool) in the Wst Fork and
| onest (0.0006 fish/nf pool) in the |ower stratumin Yankee
Fork that had been m ned. Length, weight, and condition of
age O+ chinook salnon (ranges: 74 to 90 nm 3.8 to 7.8 g,
0.94 to 1.05, respectively) were higher in upstreamthan
downstream strata. Age, 0+ steel head/rainbow trout densities
ranged from 0.02 fish/nf pool in the |ower mned stratumto
0.10 fish/n2 pool in upper Yankee Fork. Densities of age 0O+
and adult nountain whitefish ranged fromO0 to 0.005 and O to
0.02 fish/m? pool, respectively. Density of adult cutthroat
trout (range: O to 0.02 fish/nf pool) was highest in Jordan
Creek, whereas depnsity of age 1+ and ol der bull trout (range:
0 to 0.002 fish/nf pool) was highest in the West Fork.

Sal monid habitat and passage problem areas were identified
and prioritized for remedi aton throughout the entire Yankee
Fork system  Major sedinmentation problemtypes, in
descendi ng order of potential sedinment input, include:
dredge tailings, sloughing stream banks, open sl opes, roading
adj acent to the stream and washouts. Passage problens
included low flows and | og jans.
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| NTRCDUCTI ON

The Yankee Fork of the Salnon River, a major tributary
of the mainstem Sal non River, is a spamn|ng and rearing
stream for anadronous salnmonids. Past redd counts (Internal
data, |daho Departnent of Fish and Game) indicate the Yankee
Fork was an inportant spawning streamfor wld spring chinook
sal non (Oncorhynchus tshawtscha) in the Sal mon River
drainacre. Redd counts are depressed to | ess than 50 redds
per year during the 1980's fron1apFrOX|nateI y 400 redds per
year during the 1960's through early 1970's (Internal data,
Idaho Departnent of Fish and Game). No hatchery

pﬁlenentatlon of these sal non stocks have occurred to date.

Al t hough no redd count data exists, wild steel head trout
(salmo gairdneri) also utilize the Yankee Fork for spawning
and rearing. Steel head have been supplenented by hatchery
out pl anting during recent years.

The Yankee Fork of the Sal non River systemhas a |ong
hi story of adverse | and use practices which have contri buted
to the decline of anadronous fish runs. Dredge-mning for
gold since the late 1800's has severely altered stream
conditions for several mles in | ower Yankee Fork and | ower
Jordan Creek. Extensive unconsolidated and unvegetated
dredge tailings have increased sedinentation of spawning
riffles and rearing pools and reduced riparian cover.

The Yankee Fork systemis an inportant (and treaty
guar ant eed) anadronous fishing area tor nmenbers of the
Shoshone- Bannock Tribes. As a conservation neasure, the
Tribes have voluntarily chosen not to exercise this treaty
right since 1978. Through BPA funding and in anticipation of

otential habitat enhancenments, the Tribes conducted fish and
abitat inventories during 1984.  These inventories incl uded

identification and prioritization of problens affecting fish

and their habitats throughout the system

(bj ectives of this study were: 1) to inventory fish
popul ations and their habitats in the Yankee Fork system and
2) to identify on-site problens affecting fish popul ations
and their habitats, and prioritize the problens for
remedi at i on.
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STUDY AREA

The Yankee Fork of the Salnmon River, located in Custer
County, ldaho, is a major tributary of the upper Sal non R ver
(Fig. 1 and Table 1). The West Fork of the Yankee Fork of
the Salnon River is the largest tributary to Yankee Fork.

Qt her notable tributaries to the Yankee Fork include Jordan,
Li ghtning and Eightmle creeks. The Yankee Fork of the

Sal mon River is a |low to nedium gradi ent system which flows
throuc};h narrow canyons, noderately w de valleys of |odgepole
pine forests, and wi de nmeadowed valleys. Mst of the system
I's roaded and lies in an area of the Challis Vol canics
characterized by highly erosive sandy and cl ay-1oam soils.

Adj acent | ands are owned predom nately by the U. S. Forest
Service (Challis National Forest) and mning permttees.

The inventory and problemidentification studies
addressed 49.3 km of the Yankee Fork system whi ch extended
fromthe nmouth to the confluence with Eightmle Creek; the
West Fork Yankee Fork up to the confluence with Cabin Creek:
and, Jordan Creek up to the Loon Creek Summit road.

Substantial sections of the mainstem Yankee Fork (9.7
km) and | ower Jordan Creek (2.4 km) have been dredge-m ned
for gold which resulted in extensive barren dredge tailings
adjacent to the stream Snaller dredge, placer, deep rock,
and open pit mnes continue to operate in upper Yankee Fork
and Jordan Creek. Permts are for both commercial and
recreational operations. Roads parallel the entire system
except the West Fork of the Yankee Fork. Livestock grazing
islimted to the uEper mai nst em Yankee For k.

The Yankee Fork systemis an inportant spawni ng and
rearing stream for chinook sal non and steel head/rai nbow
trout. Utilization by chinook sal mon has declined since the
md-1960's (Fig. 2). Oher fish species loresent in the
Yankee Fork systeminclude bull trout (Salvelinus

confluentus), cutthroat trout (Salmo clarki), mountain

whi tefish (Prosopium WIliansoni), and short head scul pin
(Cottus confusus).
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Tabl e 1. Strata characteristics, Yankee Fork of the Sal non River, |daho.
Stratum  Length G adi ent Land type Land ownership Land use
12 5, 5P Medi um Narrow forested vall ey USFSC Non- consunpti ve
hi gh
2 6.0 Medi um Wde vall ey, sparse USFS,JRSC:{, M ni ng
forest private
3 3.8 Medi um Wde val l ey, Sparse USFS, JRS, M ni ng
f or est private
4e 11.8 Medi um Moderately w de valley, USFS, M ni ng, grazing
f orest private
5f 12.7 Medi um Moderately wi de vall ey, USFS Non- consunpti ve
f orest/ neadow
69 9.6 H gh Narrow forested valley USFS, JRS, M ni ng
private

- O o O T D

st ream nout h.

Ki |l omet ers.

U S. Forest Service, Challis National Forest.
J.RSinplot, Boise, Idaho.

stream headwat ers.

West Fork of the Yankee Fork of the Sal non R ver.

Jordan Creek, tributary to the Yankee Fork of the Sal non River.
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METHODS

Habi tat and Fish Conmunity |Inventories

Vari abl es

Habi tat and bi ol ogi cal variabl es nmeasured in Yankee Fork
(Table 2) were simlar to variables neasured in Bear Valley
Creek during 1984 (Methods, Sub-project 1, Enhancenent
Evaluation Study). An additional variable nmeasured in the
Yankee Fork was percent of riffle substrates coated with
superfines and al gae.

Vari abl e Measur enent

Measurenent of variables in Yankee Fork followed
met hodol ogi es used in Bear Valley Creek during 1984 (Met hods,
Sub-project 1). In addition, frequencies of riffle
substrates coated with superfines and al gae were determ ned
by noting "coated" or "uncoated" for each riffle substrate
nmeasured (while determning riffle substrate size
di stributions).

Experi mental Design

A simlar sanpling schene (SEIit plot in time or
repeat ed neasure) was used in Yankee Fork as in Bear Valley
Creek during 1984 (Methods, Subproject 1) (Tables 3 and 4)
W th two exceptions: nmeasurements were at four sites within
each of six strata (seven and seven in Bear Valley
Creek) (Fig. 1); and, neasurenent of biological variables
occurred once in Septenber (August and Septenber in Bear
Valley Creek). During 1985 and |ater years and foll ow ng
enhancenment, all variables will be nmeasured at 6 sites wthin
each of five strata and biol ogical variables will be neasured
tw ce (July and August) per year

Problem Il dentification

The Yankee Fork drainage was separated into 5 reaches on
the basis of mning activities (past or present), stream
size, valley wdth, and location in the drainage. The entire
| ength of each reach was wal ked and reach characteristics and
probl em areas described. Reach characteristics included
stream size and gradient: riffle-pool type: extent and
quality of spawning and rearing habitat; stream bank type,
stability and riparian cover; valley wdth; and, upland sl ope
cover. Problemareas were identified in relation to sedi nent
sources, habitat degradation, and passage barriers. The
type, extent and relative severity of each probl em was
estimated during the wal k through and recorded. Air photos
were taken at |low | evels al ong each reach. Problem sites
were marked on acetate overlays to help neasure their
frequency and extent within each reach. Length of simlar
probl em types were sunmed from each reach and the percent of
the total reach each problemtype conprised was cal cul at ed.
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Table 2. Habitat and biological variables nonitored in
Yankee Fork of the Sal non River, |daho, 1984.

Habi t at Bi ol ogi cal (Fish)
Tenper at ure Speci es conposition
FI ow (discharge) Rel ati ve abundance
Surface area Density

Stream W dt h Popul ati on nunber
Stream depth Lengt h

Stream gr adi ent Wi ght

Ri pari an cover Condi tion

Stream substrate
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Table 3. Experinmental designs, used in 1984 and proposed
for 1985, for sanpling habitat variables on the Yankee Fork
of the Salmon River, |daho.

Sour ce Degrees of freedom
1984
6 Strata 5
4 Replicates (Stratunm), Error A 18
TOTAL 23
1985
6 Strata 5
6 Replicates (Stratum, Error A 30
2 Years 1
Years x Strata 5
Error B 30
TOTAL 77
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Table 4. Experinental designs, used in 1984 and proposed

for 1985, for sanpling biological variables on the Yankee
Fork of the Sal non River, |daho.

Sour ce Degrees of freedom
1984
6 Strata 5
4 Replicates (Stratum), Error A 18
TOTAL 23
1985
6 Strata 5
6 Replicates (Stratum), Error A 30
2 Tinmes per year 1
Times x strata 5
Error B 30
2 Years 1
Years x strata 5
Error C 66
TOTAL 143
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Probl em types for each reach were ranked according to their
estimated contribution of sedinent into the reach. This
ranki ng was based on the extent, instability, proximty, and
type of erosive material for each problem type. Problem
areas for each reach were al so ranked according to their
estimated priority for correction. Priority was based on

sedi nent contribution, size, ease and feasigility of
correction, and cause (natural or unnatural) for each problem

t ype.
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RESULTS
Habi tat | nventory

Water tenperature ranged fromO to 14 C during Septenber
(Table 5). Mninmumtenperatures ranged fromO0 to 2 C anong
strata. Maxi mum tenperatures ranged from9 to 14 C anong
strata.

Septenber flows in main stem Yankee Fork ranged from 3 md
/second in stratum?2 to 1 m®/second in stratum4 (fig. 3A).
Flows in the West Fork of Yankee Fork (stratum5) and Jordan
Creek (stratum 6) were 0.8 and 0.3 m3/second, respectively.

Riffle and pool areas differed (F=14.6, P=0 000 ) anong
strata (Fig. 3B and ranged from 2471 m?2 in stratum 2 to 100
m2 in stratum6. Site (riffle plus pool) areas did not
differ significantly (P>0O0S) anong: strata 1,2 and 3: strata
1,3 and 4; or, strata 4 and 5. Site area was significantly
larger in strata 2 than in strata 4,5 or 6. Stratum 6 had a
significantly (P 5 0.05) smaller site area than other
strata.

Pool widths differed (F=9.9, P=0000) anong strata and
ranged from15 min stratum2 to 5 min stratum6 (Fig. 4A).
Wdths did not differ significantly anong: strata 1,2 and 3;
strata 1,3 and 4; or strata 3,4 and 5. Pool w dth was
significantly snaller in stratum6 than in other strata.

Maxi mum pool depth differed (F=8.0, P=0 0Q004) anong
strata and ranged from0.5 min stratum6 to 1.2 min stratum
1 (Fig. 4B). Pool depth did not differ significantly between
strata 1 and 2 or anong strata 2,3,4 and 5. Depth was
significantly higher in stratum 1 than in strata 3,4,5 and 6.
Depth was significant lower in stratum 6 than other strata.

G adient differed (F=8.9, ~=0.0003) anong strata and
ranged fromO0.7%in stratum2 to 2.6%in stratum6 (Fig. 4C).
Gadients did not differ significantly anong strata 1,2, 3,4
and 5, all of which had significantly | ower gradients than
stratum 6.

The percent of pool bottom covered with fines _
(enmbeddedness) differed (F=4.0 P= 0.01) anong strata (Fig.
4D) and varied from11%in stratum3 to 56%in stratum 2.
Enbeddedness did not differ significantly anmong strata
1,3,4,5 and 6, all of which were significantly |ower than
stratum 2.

Size frequency (% distribution of riffle substrate
particles differed (Q=48.5, P=0.000) anong strata (Fig. 5).
Distribution for stratum 2 did not differ significantly from
strata 3 and 5. Distributions varied significantly anong
other strata-pair conbinations. The frequency (%4 of fine
(less than 4 or 8nmdiameter) riffle substrate did not
differ (F= 1.9, P=015) anong strata and ranged from 2% in
stratum5 to 8% in stratum4 (Fig. 6A). The percent of
riffle substrates covered with superfines ranged from 36%in
stratum3 to 11%in stratumb5, but did not differ
significantly (F=1.3; P=031) anong strata (Fig. 6B).
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Table 5. Water tenperature (O extremes by stratumin the
Yankee Fork of the Salmon River, ldaho from 7 Septenber to
28 Septenber, 1985.

Tenmperature (Q

Stratum
M ni mum Maxi mum
1 2 14
2 0 14
3 0 NA
4 1 9
5 NA NA
6 2 12
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Pool riparian cover did not differ (F=2.0, P=0 14) anong
strata and ranged from20 cmin stratum3 to 89 cmin stratum
5 (Fig. 7). Pool riparian cover, eéfressed as percent of
stream width, differed (F=3.1, P=0 O4) anong strata and
ranged from2%in stratum3 to 15%in stratum6. Strata 5
and 6 each had significantly nore riparian cover than strata
2 or 3.

Fi sh Comunity | nventory

Total Density and Rel ati ve Abundance

Fish densities (all species conbined) were highest in
strata 4 and 5 and | owest in stratum 2 éFig. 8). Total fish
densities were simlar anong strata 1, 3, and 6.

Rel ati ve abundance of age 0+ chinook sal non ranged from
<5% of total fish abundance in stratum2 to 80% of total fish
abundance in stratum5 (Fig. 8). Relative abundance of age
0+ chi nook sal non was hi gher than other species-age cl asses
in strata 4 and 5. Relative abundance of age 0+
st eel head/ rai nbow trout was high in all strata except stratum
5 ‘ < 8% and ranged from 20% (stratum 1) to 45% (stratum 2).
Rel ati ve abundance of adult nountain whitefish was high (20
to 25% in strata 1,2,3 and 6.

Densities

Age 0+ chinook salnon. Densities did not differ (F=1.7,
P=0.19) anonq strata andn{ anged from 0.00064 fish/nf pool in
stratum 2 to-QO 16 fish/nf pool in stratum5 (Fig.. 9a).

Age 1+ chi nook sal non: Densities did not differ (F=2.2,
P=O0.10 among strata. Density in stratum5 was 0.005 fish/m?
pool: densities were O fish/m pool in other strata (9B).

_ Age 0+ steel head/rainbow trout. Densities did not

di ffer (F=0.53, P=075) anong strata and .ranged from 0.02

f(iFs_h/mBCSJool in stratum2 to 0.10 fish/nf pool in stratum 4
ig. :

Age |+ steel head/rainbow trout. Densities did not
differ (F=2.3, P=O ) anonq sirata and ranaed from 0. 02
fi?h/n‘? p0())I in stratum1 to O fish/m?2 pool-in stratum 2 and
4 (Fig. 9D).

Age 2+ and ol der steel head/rai nbow trout. Densities did
not differ (F=0.9, P=051) anong strata and ranged from
0.0002 fish/m2 pool in stratum?2 to 0.009 fish/m2? pool in
stratum 4 (Fia. 9E).

Age 2+ axd older cutthroat trout. Densities differed
|F=3.34 P=0 O3) anong strata and ranged from O fish/nf pool
in strata 1,2,4 and 5 to 0.02 fish/m? pool in stratum6 (Fig.
10a Densities were significantly higher in stratum 6 than
other strata, which did not differ sianificantlv.

Age |+ and older bull trout. Densities did not differ
(F=1.04, P=042) anpong strata and ranged fromO fish/m? pool
in strata 1,2 and 6 to 0.002 fish/m? pool in stratum5 (Fig.
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10B).

Age 0+ nmountain whitefish. Densities did not differ
(F=2.01, P=013) anpbng strata and ranged from O fish/nj 8ool
in stratum 6 to 0.005 fish/d pool in stratum 3 (Fig. 10C)

Juvenil e mountain whitefish. Densities did.not differ
(F=0.67, P=065) anong strata and ranged fromO fish/nt pool
HSthrata 3, 5and 6 to 0.001 fish/nf pool in stratum2 (Fig.

Adult nountain whitefish. Densities d|ffered (F 4 68,
P=0 07) anong strata and ranqed fromO fish/m? 000l
strata 5 and 6 to 0.02 fish/m2 pool in stratum]- (F|g 105.
Densities did not differ significantly anong: strata 1 and
3; strata 2,3 and 4; or strata 2,4,5 and 6. Density was
S|gn|f|cantly h|gher in strata 1 than strata 2,4,5 and 6;
degs&tles in stratum 3 was significantly hlgher than strata 5
an

Age 0+ Chinook Sal non.

Total Length. Fish lengths (late August) ranged from
74 mmin stratumI to 90 nmin stratum6 to (Fig. 11). Fi sh
l ength increased from downstreamto upstream strata except in
stratum 4 (trend only).

Live weight. Fish weight (late August} ranged from 3.8
g instratumI to 7.8 g in stratum6 (Fig. 11). Weight
I ncreased from downstreamto upstream strata except In
stratum 4 (trend only).

Condition. Fish condition (late Au ustz ranged from
0.94 in stratum1 to 1.05 in strata 3 an Fig. 11).
Condition was slightly higher in upstream (strata 3,4,5 and
6) than downstream (strata |I. and 2) strata (trend onIy)

Abundance.  Total nunmber of fish in Iate August was
12,847 + 6,131 (95% confidence interval) (Fig. 12 and Table
6). nghest nunber s (7 505 + 6, 988% mere observed in stratum
5. Lowest nunbers (41 + -were observed in stratum 2.

Reach Description and Problem | dentification

Habi t at Probl em Types

Probl ems characteristic of the Yankee Fork system and
which affect fish habitat include: dredge tailings,
sl oughi ng stream banks, roadi ng, open slopes, was outs and
barriers (Fig. 13). EXedge talllngs were either barren of
vegetation or had a thin buffer of vegetation next to the
waters edge. Sl oughing streanbanks were of low | <1 m),
medium (1-2 M or high (>22 n) height and caused by natura
or unnatural sources. Roads adjacent to the stream were
either poorly rip-rapped, rip-rapped wthout vegetative cover
or rip-rapped with vegetative cover. (Open slopes adjacent to
t he stream had sparse vegetative cover or exposed soil
Washouts occurred in roaded sections, streamtributaries, and
as a result of inadequate culverts. Barriers to fish passage
(adult) include |log jams and | ow fl ows.
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Table 6. Abundance and associated 95% bounds of age 0+
chinook salnon in strata of the Yankee Fork of the Sal non
River, |ldaho, 1984.

Stratum Abundance

Nunber Length (km Estimate  Bounds Percent of total

1 5.5 596 274-918 5
2 6.0 41 6-76 0
3 3.8 593 55-1131 5
4 11.8 3083 O 6840 24
5 12.7 7505 3138-11872 58
6 9.6 1029 O 3029 8
Total s 49. 4 12, 047 6716-18, 978 100
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Figure 13. Habitat problem types in the Yankee Fork of the
Salmon River drainage, Idaho, 1984. Upper: dredge tailings
without vegetation, Lower: dredge tailings with vegetation.
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Figure 13. Continued. Upper: low sloughing stream bank.
Lower: medium {left) and high {right} sloughing stream bank.
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Figure 13. Continuved. Upper: poorly rip-rapped road
adjacent to stream. Lower: adequately rip-rapped road
adjacent to stream.
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Figure 13. Continued. Upper: open slope with exposed soil.,
Lower: open slope with sparse vegetation.
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Figure 13. Continued. 1Upper: road washout, Lower:
tributary stream washout.
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Figure 13. Continued. Upper: 10w IlOW adault passage
barrier. Lower: log-jam adult passage barrier.
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Reach A

Reach A (stratum 1) extends fromthe confluence of the
Yankee Fork with the Sal nmon River to the downstream boundary
of the dredge tailings (5.45 km (Fig. 1). The stream flows
wi th noderate-gradi ent through a narrow canyon of steep scree
sl opes and sparse forest. A road is adjacent to the stream
along the entire reach.

Stream habitat is dom nated by pocket water and pools.
Pocket water areas have high velocity flows cascadi ng over
boul der and bedrock substrates coated with a thin | ayer of
silt and algae. Spawning potential is poor and confined to
smal | isolated areas of cobble and gravel. Pools have
adequat e instream cover (depth, boulder and turbul ence) for
rearing salnonids. Riparian cover is poor and limted to
sparse vegetation and shoreline boul ders.

Problems in Reach A which affect fish habitat include
sections of the road adjacent to the stream (1300 and
unst abl e open sl opes adjacent to the stream (1390 (Tabl e
7). These problens are sources of in-reach sedinentation,
homexeh upst ream probl em areas al so i nput sedinent into the
reach.

Reach B

Reach B (strata 2 and 3) extends fromthe downstream
boundary of the dredge tailings upstreamto the confluence of
Jordan Creek with Yankee Fork (9.73 km (Fig. 1). The stream
flows with | ow gradient through a wide valley of dredge
tailings. A road exists along the entire length of the
stream (adj acent to streamfor short distances only). Upland
areas have noderate to steep slopes of forest or grass and
sagebrush

Stream habitat is dom nated by riffles and pools.
Riffles have fair spawning potential w th cobble-gravel
substrate coated with a thin to mediumlayer of silt and
al gae. Pool s have poor instream cover (depth only) and
riparian cover (sparse vegetation).

Probl ems in Reach B which affect fish habitat include:
unstabl e dredge tailings adjacent to the stream (5620 m,
sl oughi ng stream banks (1260 n), road (85 m and culvert (1
occurrence) washouts, and sections of the road adjacent to
the stream (900 nm) (Table 8).

Reach C

Reach C (Stratum 4) extends fromthe confluence of
Yankee Fork with Jordan Creek to the confluence of Yankee
Fork with Eightmle Creek (11.81 km (Fig. 1). Throughout
most of this reach, the streamflows w th noderate gradient
through a noderately wide valley. The streamflows with high
gradi ent through a narrow canyon for a short distance near
the mddle of the reach. The entire reach is roaded,
occasionally adjacent to the stream Upland areas have
noderate to steep slopes of dense forest or grass and sage.
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Table 7. I dentification, extent, sedinment input (relative to other
reaches), and priority for renediation of habitat problenms in Reach A
(Stratum 1) Yankee Fork of the Salnmon River, |daho, 1984.

Percent O Ranki ng of Priority
Lengt h total length potenti al for
Probl em type (m (10,900 m! sedi nent input renmediation
open slopes
exposed soil 1390 13 1 4
Adj acent road
2 1
popr bpped pr apped 818 4 3 2
ri prapped/ veget at ed 64 1 4 3

a total length represents the length of streanmbank in reach (two tines the
I ength of reach.

3-33



Tabl e 8. Identification, extent, sedinment input (relative to other
reaches), and priority for renediation of habitat problems in Reach B
(strata 2 and 3) Yankee Fork of the Sal non River, |daho, 1984.

Percent O Ranki ng of Priority
Lengt h t ot al Ien(} h potenti al for
Probl em type Iml (19, 440 m sedi nent input renediation

Dredge tailings

wi t hout vegetation 2438 12.5 1 1

with vegetation 3180 16. 4 2 4
Sl oughi ng banks

| ow, natural 233 1.2 10 10

medi um natural 138 0.7 9 8

medi um unnat ur al 64 0.3 11 7

hi gh, natural 265 1.4 4 6

hi gh, unnatural 562 2.9 3 2
Adj acent road

5 3

popr hpped pr apped 307 2.6 7 11

veget at ed 117 0.6 13 12
open sl opes

exposed soil 170 0.9 8 14

sparse vegetation 710 3.7 6 13
Washout s

road 85 b 0.4 12 5

cul vert 1 NA 14 9

4 total length represents the length of streambank in reach (two times the
| ength of reach).

b frequency of occurrence.
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Stream habitat is domnated by riffles and pools,
al though stretches of pocket water are also present. R ffles
contain high' quality gravels for spawning but riffle
substrates are coated with a thin layer of silt and al gae.
Spawni ng potential in pocket water is poor. Pools have
adequate I nstream and riparian cover for rearing sal nonids.

I nstream cover is in the formof depth, boulders, and
turbul ence. Riparian cover is provided fromw |l ows, alders
and undercut banks.

Problens in Reach C which affect fish habitat include:
sl oughi ng stream banks (2792 n); steep, unstable open sl opes
adj acent the the stream (1960 n); roading adjacent to the
stream (497 m unstable dredge tailings adjacent to the
stream (42 m; road (32 nm), culvert and tributary (1
occurrence each) washouts (Table 9).

Reach D

Reach D (Stratum 5) extends fromthe nmouth of the West
Fork of Yankee Fork upstreamto the confluence of Cabin O eek
wth the Wst Fork %12.7 km} (Fig. 1). The streamflows with
noder ate gradient through narrow, forested or w de, neadow
vall ey sections. The reach is unroaded except at the | ower
e?d Upl and areas have noderate to steep forested and open
sl opes.

P Stream habitat is domnated by riffles and pools.
Riffles contain high quality gravels for spawning, wth
mnimal siltation apparent. Pools have adequate instream
cover (depth, boulders and logs) for rearing sal nonids.

Ri parian cover is good and ranges from undercut banks of
grasses and forbs in nmeadow sections to alders and pines in
canyon sections.

Problens in Reach D which affect fish habitat include:
steep open slopes adjacent to the stream (820 m, sl oughing
stream banks (680 m) tributary stream washout (1
occurrence), and dredge tailings adjacent to the stream (370
m (Table 10).

Reach E

Reach E (Stratum 6) extends al ong Jordon Creek fromthe
confluence of Jordan Creek with Yankee Fork to the Loon Creek
Summit road (9.60 km (Fig. 1). Throughout nost of the
reach, the streamflows wth noderate gradient through a
narrow forested valley. Short sections of the streamfl ow
wi th high gradient through narrow canyons of exposed bedrock.
The stream flows through dredge tailings near the stream
mouth and in isolated upstream sections.

Stream habitat is dom nated by pocket water and, to a
| esser extent, riffles and pools. ~ Spawning potential is poor
I n pocket water areas (large substrate and high velocity
flow). \Were riffles are present, gravels are of high
spawning quality. Pools have adequate instream cover
(boul ders and turbul ence) although depth nay be inadequate in
sections of the streamfor rearing salnonids. R parian cover
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Tabl e 9. Identification, extent, sedinent input (relative to other
reaches), and priority forremediation of habitat problens in Reach C
(Stratum 4), Yankee Fork of the Salnmon River, |daho, 1964.

Percent of Ranki ng of Priority
Length total Ie" gt h potential for
Probl em type (m) (23,624 %! sedi nent input renediation

Sl oughi ng banks

low, natura}l 53 0.2 13 12

medi um natural 596 2.5 4 4

medi um unnat ur al 851 3.6 2 2

hi gh, natural 649 2.8 3

hi gh, unnatural 643 2.7 3 1
open slopes 64

exposed soil 1957 0.3 10 15

sparse vegetation 6.3 1 14
Adj acent road 1.4

poorly riprapped 327 0.1 6 5

ri prapped 1:: vea 14 13

veget at ed 0.7 7 11
Dredge tailings

wi t hout vegetation 42 0.2 3 6
Washout s

road 32 0.1 8 7

tributary stream L NA 11 10

culvert 1 NA 12 8
Stranded pool s 5b NA NA 3

4 total length represents the length of streanbank in reach (two tines the
length of reach).

b frequency of occurrence, not |ength.
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Table 10 Identification, extent, sediment input (relative to other
reaches). and priority for renmediati o of habitat problems in Reach D
(Stratum 5), Yankee Fork of the Salmon River, |daho, 1984.

percent of Ranki ng of Priority
Length  total len%th potenti al for
Probl em type {m) (25,318 m%) sedi nent input renediation

open slopes

exposed soi | 616 3.2 1 8
sparse vegetation 53 0.2 9 9
Sl oughi ng banks
low, natural 233 0.9 6 6
medi um nat ural 276 1.1 2 5
nmedi um unnat ur al 138 0.6 4 4
hi gh, unnatural 32 0.1 5 3
Dredge tailings
wi thout vegetation 56 0.2 1
with vegetation 307 1.2 2
Washout s
tributary stream 1k NA 8 7

a total length represents the length of streanbank in reach (two tines the
I ength of reach).

b frequency of occurrence, not I|ength.
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I's good (undercut banks and alder, willow and pine) except in
th.eI | ower nost section of the reach which runs through dredge
tailings.

Probl ems in Reach E which affect fish habitat include:
unstabl e dredge tailings adjacent to the stream (4823 m,
tributary stream (8 occurrences) and cul vert (4 occurrences)
washouts, roading adjacent to the stream (689 n), steep
sl opes with sparse vegetati on adjacent to the stream (339 m,
ill)oughi ng stream banks (308 m and low flows (360 m) (Table
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Table 11. I dentification,
reaches), and priority for

extent,

sedi nent
remedi ati on of habitat

input (relative to other

problens in Reach E

(Stratum 6), Yankee Fork of the Sal non River, |daho, 1984.
Percent O Ranki ng of Priority
Length total length potenti al for

Probl em type (m} (19,208 ) sedi ment input renediation
Dredge tailings

wi t hout vegetation 4611 24.0 1 1

with vegetation 212 1.1 9 12
Adj acent road

poorly riprapped 562 2.9 2 3

riprapped 127 0.7 7 11
open slopes

sparse vegetation 339 1.8 6 13
Sl oughi ng banks

medi um  nat ur al 21 0.1 10 9

hi gh, natural 170 0.9 4 8

hi gh, unnatural 117 0.6 3 4
Washout s

road 12 0.1 11 6

tributary stream gh NA 5 7

culvert 1b NA 8 5
Barriers

low flows 360 1.9 NA 2

log jans I'b NA NA 10

2 total length represents the length of

length of reach,.

b frequenc, of occurrence.
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DI SCUSSI ON
Habi tat | nventory

Water tenperature ranged fromO to 14C during Septenber
(Table 5). Tenperature extremes probably occurred for only
short periods of time during a diel cycle. These
tenperatures did not appear to limt growh or survival of
chinook salnon (preferred tenperature range: 7 to 15 c;

Rei ser and Bjornn 1979), although nmaxi mum seasonal water
t enperat ures probably occurred In August, which were not
moni t or ed.

Sept enber 1l ows ranged fromO0.3 m3/second in Jordan
Creek (stratum6) to 3 m®/second in the | ower mned section
(stratum?2) (Fig. 3A). Flowdid not Iimt chinook sal non
passage or survival during SeBtenber t hroughout nost of the
drainage. Adul t passa?e may be restricted near the nmouth of
Jordan Creek as a result of flow | <0.20 m water depth)
nmovi ng underground (through interstitial spaces in tailings).
Adul t spring chinook require water depths of at least 0.24 m
for adequate passa?e (Thompson 1972).

The quality of riffles and pools for sPamning and
rearing probably limt potential chinook sal mon production.
Riffles which contain |large amobunts of pocket water habitat
with |arge substrate and high velocities naY reduce spawni ng
potential in stratum 1l (Fig. 5. Mst riffle substrates in
t he Yankee Fork system were of the cobbl e-gravel size
preferred by anadronous sal nonids (6-102 nm Reiser and
Bjornn 1979). Inundation of riffles with fine sediments was
m ni mal throughout the Yankee Fork system | < 10% and did
not pose a limtation to spawni ng and emergence of anadronous
sal noni ds Fig. 6A). R ffles with less than 20% fines | <6.4
mm di anet er o not usually have adverse affects on spawning
success (Bjornn et al. 1977). Many (10 to 38% riffle
substrate particles were coated with a thin to noderate |ayer
of silt and al gae which could reduce emergent fry surviva
(Fig. 6B). Sedinmentation of pool rearing areas was m ninal
< 21% except in stratum?2 (60% and did not pose a nmjor
limtation to rearing potential (Fig. 4D). R parian cover
was poor [ < 30 cm in the dredge-m ned sections (strata 1
and 3) because of unvegetated and unstabl e stream banks (Fi
@ t  Riparian cover was good (90 cm in the Wst of the For
ankee Fork (stratum .5 and fair (70 cm) in Jordan Creek
(stratum 6)

Fish Community |nventory

Density of fish (conbined species and age-cl asses) was
hi ghest (2.2 fish/nf pool) in strata 4 and 5, and |owest (0.3
fish/nf pool) in stratum2 (Fig. 8). Relative abundance of
age 0+ chinook sal non ranged fromless than 5% in stratum 2
to 80%in stratum5. CQher strata had | ess than 30% age 0+
chi nook sal non except stratum 4 (45%. Relative abundance of
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age 0+ steel head/rai nbow trout was high (25-70% in all
strata except stratumb5 (12% primarily because of
out pl anting by the Idaho Departnent of Fish and Game.
Densities of age Ot chinook salnon in the Yankee Fork
ranged from 0.02 fish/nf pool in stratum2 to 0.18 fish/nf
pool in stratum5 (Fig. 94). These densities are well bel ow
rearing potential (0.3 to 1.7 £ish/m2 pool) typical of |daho
streans (Sekulich and Bjornn 1977; Bjornn 1978). Total
abundance of age 0+ chinook salnmon in |ate August was
estimated at 12,850 fish (Table 6).
Predation of juvenile anadronous sal nonids by piscivores
was probably | ow throughout the system H ghest potentia
for predation occurred fromadult rainbow trout in strata 1,2
and 3 ﬁFig. 9E) and fromadult cutthroat trout in stratum®6

(Fig. 10d. Densities of these fish was Iow | <0.03 fish /m2
pool) and synpatry with age 'O+ chi nook sal mon appeared
mnimal (Fig. 9a). Potential predation on age 0+

St eel head/ rai nbow trout may be higher as a result of a more

proxi mal association wth Potential pi scivores (Fig. 90.
Intra- and interspecitic conpetition for food and space

was probably mninmal for anadronous sal nonids. Low fish

nunbers and an apparent abundance of suitable habitat

precl ude adverse conpetition effects on age 0+ chi nook sal non

and steel head trout.

Ef f ecti veness of Sanpling Design and Sanpling Methods

The sanBIing design used to inventory fish popul ations
and their habitats in the Yankee Fork dral nage during 1984
provided only |l ow confidence in nost estimates. Sanples were
collected from4 sites within each of 6 strata (24 sites
total) to estimate nost biological and habitat variables. As
a result of high variability associated with sanmpling, |ow
preci sion was associated with the estimates. D fferences in
nmean fish densities of nearly 100% were often necessary to
di scern statistical differences anong strata (Figs. 9 and
10). Strata nmeans for habitat variables required differences
from30 to 70%to discern statistical differences (Fig. 4).
The 1984 sanpling design would not be intensive enough
to evaluate treatnment effects over time between strata. Data
collected from24 sites to estimate age 0+ chinook sal non
nunbers produced a 48% estimation error for the total
estimate (Table 6). Thus, age 0+ chinook sal non nunmbers nust
change approxi mately 96% given the same preci sion in some
future year, to attribute that response to enhancenents. To
associ ate responses within strata (n=4) to treatnent effects,
fish nunbers will have to change 174 to 622% dependi ng on the
stratum (Table 6). Furthernore, the intensity of our
sanpling design would provide only mnimal sensitivity to
changes in fish nunbers. For eval uation purposes, a
pretreatnment sanpling design of at least 6 sites per stratum
I's reconmended to discern treatment effects within strata
bet ween years.
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Reach Description and Probl em I dentification

Reach A

Reach A (stratum 1) is a roaded canyon section of |ower
Yankee Fork. Spawning potential for anadronous sal nonids is
poor as a result of pocket water, cascades and few riffles.
Adequat e instream cover and poor riparian cover result in
fair rearing potential for anadronous sal nonids.

Recrui tment of sedinment into Reach A was predom nantly
from natural open slopes with exposed soil and erosion from
mning activities upstream (Table 7). These probl ens cannot
be realistically renedied in Reach A.  Unstable banks
resul ting from roadi ng adjacent to the stream could be
rip-raPped to decrease sedinentation, however, this problem
probably has a mnimal inpact on stream habitats.

Reach B
Reach B (strata 2 and 3) is the dredge-m ned section of
Yankee Fork, located in a wde, roaded valley. Spawnin
otential for anadronous sal monids was only fair to goo
ecause of a layer of silt and al gae that covered the
cobbl e-gravel substrate. Poor instream and riparian cover
resulted in poor rearing potential for anadronous sal nonids.
Probl ems affecting fish habitat were extensive in the
reach and were associated prinarily with sedinentation and a
paucity of riparian cover resulting fromunnatural causes
(Table 8). Erosion of unstable dredge tailings adjacent to
the stream was probably the major source of sedinentation in
this reach. The majority of the tailings were cobble and
boul der with relatively mninmal erosion and sedi mentation
potential, but the cummulative sedinmentation effect was
probably high fromthe extensive nature of tailings in the
reach. Most tailings were barren of vegetation which reduces
bank stability and riparian cover. Renediation of the
probl em woul d i nvol ve IayinP back the steep dredge piles and
stabilization with geotextile cloth, sod, and vegetati on.
Sl oughi ng of high stream banks which result from unnatural
causes (mning related) probably contribute relatively high
anmounts of fines into the stream  Streanbanks were nearly
vertical and usually leveled off to a wide plateau with
sparse vegetation. Renediation would require |aying back and
revegetating the banks. Areas of |esser inportance and
priority for remediation include: poorlg ri p-rapped sections
of road adjacent to the stream which should be rip-rapﬁed
with larger materials at a | ess steep angle: high sloughing
streanmbanks of natural origin, which should be tapered and
revegetated; and, road and cul vert washouts, which should be
ri p-rapped and adequate cul verts install ed.

Reach C

Reach C (stratum4) is |ocated mostly in a roaded valley
of mediumw dth in the upper section of Yankee Fork.
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Spawni ng potential was fair to good because of a m x of
pocket water and high quality spawning riffles of
cobbl e- gravel . Instream and riparian cover was adequate
t hroughout nost of the reach.

robl ens affecting fish habitat were noderate in the
reach and were primarily associated with sedi ment recruitnent
fromnatural and unnatural sources (Table 9). Erosion from
hi gh sl oughi ng stream banks (natural and unnatural) was
probably the major source of sedinentation in the reach.
Medi um hei ght natural and unnatural sloughing stream banks
al so contribute high anounts of sedinent into Yankee Fork.
Renedi ati on of these problens require tapering and
revegetation of stream banks. PrioritK shoul d be given to
hi gh and medi um hei ght unnatural sl oughi ng banks, ftollowed by
hi gh natural sloughing banks. Poorly rip-rapped sections of
road adjacent to the stream probably contribute to
sedimentation problems. Mst of these areas should be
rip-rapped with larger material at a |less steep angle. A
cul vert and road washout Brobably recruits mninmal anounts of
sedinment into the stream but should be renedied (rip-rapping
and installing adequate culverts) before the situation
worsens.  Unstabl e open slopes wth exposed soil adjacent to
the stream are extensive in the reach and are probably a
maj or source of sedinmentation. Remediation of this problem
however, is not feasible. Several stranded pools [ < 15 m)
were found in this reach during Septnber and contained up to
50 steel head fry. These isolated |ow areas on the floodplain
could be filled in to avoid unnecessary fish nortality.

Reach D

Reach D (stratum 5) includes Wst Fork Yankee Fork, nost
of which flows through a pristine forested and unroaded
val l ey of mpbderate width. Spawning potential for anadronous
sal noni ds was excel | ent because of abundant riffle areas of
cobbl e-gravel and noderate water velocity. Rearing potentia
for anadronous sal nonids was al so excellent with abundant
instream and riparian cover in well defined pools.

Problems affecting fish habitat were mininmal in this
reach and were primarily associated with sedinent recruitnment
from natural sources (Table 10). The major source of
sediment recruitnment in this reach was natural open sl opes
with exposed soil adjacent to the stream Although this
probl em was not extensive, certain areas probably input
substantial amounts of sedinent into the stream  Renediation
of this problemis not feasible, which accounts for the | ow
priority ranking. The lower portion of this reach flows
t hrough dredge tailings, nost of which contain sonme cover
(vegetation) adjacent to the stream This source of bank
instability and sedinentation should be corrected by tapering
the tailings, sodding, and revegetation. Sl oughing banks
were not extensive in the reach but could be stabilized by
tapering and revegetation to reduce sedinentation. Priority
shoul d be given to high and medi um hi gh sl oughi ng banks of
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unnatural origin. Mst of these areas were accessible.
Medi um hei ght sl oughi ng stream banks of natural origin were
low priority because accessibility was poor. An ephenera
tributary stream washout should al so be stabilized by
vegetation to reduce sedi nentation

Reach E

Reach E (stratum 6) or Jordan Creek flows mostly through
a narrow forested and roaded valley. Spawning potential for
anadr onous sal noni ds was poor throughout the majority of the
reach because of the predom nance of pocket water habitat
with |arge substrate and high water velocities. Scattered
sections of quality spawing riffles with gravel and snal
cobbl e substrates occurred in the | ower and upper ends of the
reach. Rearing potential for anadronous sal moni ds was good
t hroughout the majority of the reach with adequate instream
and riparian cover. Lack of instream and riparian cover
resulted in poor rearing potential in downstream dredge-m ned
sections of the stream

Probl ens affecting fish habitat were extensive in Reach
E and were Prinarily associ ated with sediment recruitnment and
a paucity of riparian cover fromunnatural sources (Table
11). Erosion fromunstable and unvegetated dredge tailings
contributed the nost sedinent to the reach which resulted in
mnimal riparian cover for rearing salnonids. The dredge
tailings were |ocated adjacent to both sides of the streamin
the [owest section of the reach. Renediation wll require
tapering the banks, stabilization with gebtextile fabric
seeding and revegetation. A poorly rip-rapped road adjacent
to the stream probably contributes |arge amounts of sedi nent
into the reach. The road should be noved further fromthe
streamand rip-rapped at a shallower angle with |arge
materials. Qher sources of sedinmentation which should be
corrected include: high sloughing stream banks of unnatura
origin, renmedied by tapering and revegetating the banks; road
and cul vert washouts, renedied by riB-rapping and installing
adequate culverts; tributary stream bl owouts renedi ed by
tapering and/or revegetation. A problemnot related to
sedinentation is low flows during August and Septenber near
the nmouth of the stream. These low flows are probably the
result of the stream flow ng through unconsolidated dredge
tailings. Renmedi ation of this potential adult passage
barrier requires renoval of unconsolidated materials in the
stream channel and adj acent dredge tailings.
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713.0041
April 26, 1985
Shoshone-Bannock Tribes
p. 0. Box 306
Fort Hall, ID 83203
Attention: Dr. Richard C. Konopacky, Project Manager
Subiject: Bonneville Power Administration Contract No. 83-359

Bear Valley Creek Fish Habitat Enhancement Project
Gentlemen:

We are pleased to submit ten copies of the Selected Alternative Report for the
Bear Valley Creek Fish Habitat Enhancement Project. This report covers our
obligations for Phases | and Illl as defined in the scope of services of our
November 15, 1984 contract. At your instruction, we also have mailed copies of
this report directly to Bear Valley Minerals, Inc. and Bonneville Power Admini-
stration. Additional copies of the report are being produced and will be sent to
members of the Interagency Task Force on the attached mailing list as soon as
possible.

James M. Montgomery, Consulting Engineers, Inc. (JMM) wishes to express its
appreciation for providing constructive review, technical input, and information
provided by Dr. Konopacky and Mr. Bowles of the Shoshone-Bannock Tribes. The
JMM project team also wishes to express their gratitude for the patient
assistance of the USDA-Forest Service, Idaho Department of Fish and Game, and
Bear Valley Minerals, Inc. and their representative Mr. Richard Porter.

This report presents a description, analysis, and evaluation of the alternative
selected by the Shoshone-Bannock Tribes and the Interagency Task Force at their
meeting held in Boise on April 2, 1985. It includes chapters discussing
implementation and construction considerations, and also presents a livestock
access plan. The selected alternative is a refinement of the recommended
alternative from the Draft Feasibility Report submitted to the Shoshone-
Bannock Tribes on March 26, 1985.

This report is the final submittal for the Feasibility Study portion of the Bear
Valley Creek Fish Habitat Enhancement Project. However, information con-
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Shoshone-Bamock Tribes -2- April 26, 1985

tained in this report may be subject to modification based on further
investigation and verification of field conditions. All comments on this report
should be directed to Dr. Konopacky.

Again, we appreciate all of the assistance and cooperation provided to JMIM in
conducting this study. We look forward to working with the Shoshone-Bannock
Tribes, Bonneville Power Administration, the agencies represented on the Inter-
agency Task Force, and Bear Valley Minerals, Inc. in successful implementation
of this important project in Bear Valley Creek. If you have any questions or
comments, please call us at (208) 345-5865.

Very truly ypurs,
of 7
Edwin T7 Cryer

Project Manager

Ariomn . ZM;?(
Brian D. Liming

Project Engineer/Scientist
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CHAPTER 1

SUMMARY

The Selected Alternative Report provides a detailed description and analysis of
the alternative selected for protecting, mitigating and enhancing fish habitat in
the Bear Valley Creek study area. Chapter 2 presents an introduction to the
report and includes a statement of the problem, purpose and background, the
scope of study for the project, report utilization, and authorization. The
selected alternative is described in Chapter 3, and is comprised of six com-
ponents which involve stabilization and revegetation of three stream reaches and
two adjacent areas. The implementation considerations for the project are dis-
cussed in Chapter 4, and they include land ownership, potential conflicts with
existing and future use of the patented land, and the permit requirements and
acquisition. There are a total of ten permits, approvals, or actions required for
implementation of the selected alternative. Chapter 5 provides a discussion on
construction considerations including estimated construction quantities, prelimi-
nary cost estimates, phasing of construction, and construction scheduling. The
cost estimate prepared for the selected alternative is considered a feasibility
level estimate with an accuracy of plus 50 percent and minus 30 percent. The
total preliminary estimated cost for the selected alternative is approximately
52,500,000 (April 1985 dollars), and construction will be phased over several
years. Chapter 6 presents the livestock access plan which describes and evalu-

ates four alternative types of fencing, livestock crossings, and the effects of the
selected alternative on the existing livestock operations.
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CHAPTER 2

INTRODUCTION

STATEMENT OF PROBLEM

The past thirty years have shown a significant decline in the return of chinook
salmon and steelhead to their natural spawning areas in Idaho. There are several
significant reasons for the loss of this important resource, including the dams on
the lower Columbia and Snake and Clearwater Rivers, increased fishing pressures
by commerical, sport and subsistence fishermen, reduced flows during critical
migration periods, water quality problems, and the continuing destruction of
spawning and rearing habitat by natural and human accelerated modification of
stream channels and bed substratum. Numerous studies and reports have at-
tempted to quantitatively and qualitatively assess the impacts of the various re-
ported reasons for the observed decline in natural anadromous fish spawning.
This document is limited to one specific aspect of the overall problem. The
problem addressed by this report is the stabilization and rehabilitation of one
area of sediment production, believed to be affecting extended areas of down-
stream spawning and rearing habitat. This problem area is the privately held,
previously mined lands in the Big Meadows area of the Bear Valley Creek drain-
age (Figure 2-1). The project study area includes portions of Sections 10, 15, and
22, Township 11 North, Range 8 East, Boise Meridian. It has been estimated that
during the past 11 years, at least 11,000 cubic yards of fine, decomposed granitic
material has been eroded From approximately two miles of stream bank and
areas adjacent to the stream within the study area. Bear Valley Creek was
diverted into its present stream channel through the mined area in 1969 and an
estimated 500,000 cubic yards of material have been eroded and transported
downstream. This material has subsequently been redeposited in the downstream
headwaters of the Middle Fork of the Salmon River, which includes a significant
portion of the historical spawning areas on the Salmon River drainage. Areas of
Bear Valley Creek have historically provided very important chinook salmon
spawning and rearing habitat. Chinook salmon redd counts in Bear Valley Creek
prior to the 1950’s ranged from an estimated 600 to 1200 during each year. The
1984 chinook salmon redd counts were estimated at 60 for Bear Valley Creek
(Konopacky, personal communication, 1985). The decrease of chinook salmon
redds in Bear Valley Creek over time demonstrates the need for preserving the
diversity of the gene pool of these wild fish.

The Draft Bear Valley Creek, ldaho, Fish Habitat Enhancement Project Feasi-
bility Report (JMM, 1985) identified the problem erosion and sedimentation
areas, and provided an analysis and evaluation of alternatives for eliminating or
ameliorating the problems within the patented land of the Bear Valley Creek
drainage. This report provides a description and analysis of the alternative
selected for implementation on the patented land.

PURPOSE AND BACKGROUND

The purpose of this report is to provide the Shoshone-Bannock Tribes (Tribes)
with a detailed description of the selected alternative that will permit construc-
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tion of enhancement and mitigation measures in order to protect existing
spawning and rearing habitat areas presently undergoing degradation. The Bear
Valley Creek Habitat Restoration project has been undertaken in conjunction
with other concurrent studies and those yet to be performed, that fall under the
Salmon River Habitat Enhancement Program funded by the Bonneville Power
Administration (BP.4). This program provides offsite enhancement as partial
compensation for fish habitat damage and migration problems related to hydro-
electric power projects in the Columbia River Basin. These other studies will
evaluate the feasibility of making improvements on the public lands in Bear
Valley Creek in order to protect downstream habitat and provide mitigation
measures for the area in question. The project is listed in program measure
704.(d)(), Table 2 of the Northwest Power Planning Council's 1984 Columbia
River Basin Fish and Wildlife Program.

The Tribes are sponsoring this project because the Middle Fork of the Salmon
River drainage is part of their traditional subsistence fishing ground, as provided
in the Treaty with the Eastern Band Shoshoni and Bannock, 1868 and its amend-
ments. The Tribes have invested significant manpower and resources into
various studies and management programs for the protection and enhancement of
anadromous fish in the Salmon River drainage. The Bear Valley Creek Fish
Habitat Enhancement Project is one of the primary habitat protection efforts
undertaken by the Tribes.

During the period from 1954 to 1959 the presently patented (privately owned)
land (Figure 2-1) in Big Meadows of the Bear Valley Creek drainage was dredge
mined for the strategic minerals columbite and euxenite. The past mining oper-
ation incorporated reclamation methods appropriate to the technology of the
times, however, the site has increasingly become a chronic problem area as a
result of these earlier activities. During the past 25 years, the stream has
eroded the dredge tailing and undisturbed placer material vertically and horizon-
tally, resulting in the generation of substantial quantities of sediment which
subsequently were transported to downstream reaches. The sedimentation has
contributed to a reduction of spawning and other critical habitat areas for
chinook salmon. The overall purpose of the project, as described in the Project
Work Plan (JMM, 1984), is for the Bear Valley Creek Habitat Restoration Pro-
gram to develop and implement alternatives which will reduce the erosion and
sedimentation and enhance the fish habitat.

SCOPE OF STUDY

This report presents a detailed description and analysis of the selected alterna-
tive for the patented land in Bear Valley. The selected alternative was described
in the Draft Feasibility Report (JMM, 1985) as one of four project alternatives
formulated to meet the objectives of the project. The Draft Feasibility Report
was written and developed from a technical approach presented in the Project
Work Plan (JMM, 1984). Brief discussions of the Project Work Plan and Draft
Feasibility Report are included below.
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Project Work Plan

The Project Work Plan (JMM, 1984) was prepared in part as a guide for 1) docu-
menting the erosion and sedimentation problems in the study area; and 2) evalu-
ating alternatives necessary to control the problems and improve fish habitat
conditions. JMM identified a number of tasks for the feasibility study in the
Technical Approach section of the Project Work Plan. The results of the initial
tasks were presented to the Shoshone-Bannock Tribes and the Interagency Task
Force in a series of ten separate technical memoranda. The technical
memoranda were used to prepare portions of the Draft Feasibility Report (JMM,
19851, which was the primary output of the last work task in the Project Work
Plan. Copies of the Project Work Plan were submitted to the Shoshone-Bannock
Tribes and members of the Interagency Task Force for comment in November
1984.

Draft Feasibility Report

The Draft Feasibility Report (JMM, 19851 was prepared to document 1) the re-
sults of a data and literature search, 2) the data analysis of physical characteris-
tics and erosion problems in the study area, 3) the procedure used to formulate
and develop alternative components, and 4) the analysis and evaluation of project
alternatives using engineering and environmental criteria. The Draft Feasibility
Report identified a recommended alternative for implementation within the
patented land in Bear Valley. A refinement of the recommended alternative is
presented as the selected alternative in this report.

Data and Literature Search. The data and literature search resulted in a com-
pilation of information about past studies in Bear Valley and related analogous
studies in similar areas. The information and data collected on Bear Valley was
primarily qualitative, but sufficient to complete the feasibility study within the
stated assumptions. The literature compiled for the project includes reports,
articles, and other information on similar projects which was used in the devel-
opment of alternatives. Some of the literature on stream habitat enhancement,
riparian revegetation, and bank restoration is referenced in this report.

Characterization of the Study Area and Problem Identification. The physical
characteristics and erosion problems of the study area were analyzed using the
data and information collected on Bear Valley. Surface water hydrology was
analyzed using a computer model to estimate a design event streamflow. The
1974 snowmelt runoff was determined to be an appropriate design event, yielding
an estimated peak flow of 616 cfs from the study area and its tributary water-
shed. Groundwater flows of 20 to 30 cfs were estimated from the limited stream
gauging data. The plants in the study area were characterized in terms of four
vegetation types. Erosion and sedimentation rates were estimated from USDA-
Forest Service (USFS) cross section data. Soils were described in terms of three
main landtype associations recognized by the USFS. Geology and mineral re-
sources were characterized from various government agency reports and in-
formation provided by Bear Valley Minerals, Inc. Upon completion of these and
other data analyses, the study area was systematically divided into stream
reaches and adjacent areas according to severity of erosion and associated prob-
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lems using a set of evaluation criteria. The problem stream reaches and ad-
jacent areas were then ranked and assigned a priority for development of pre-
liminary alternatives.

Preliminary Alternative Development.  The preliminary alternatives were
formulated and analyzed using a procedure incorporating the objectives of the
project. Alternative components developed for the study area ranged from di-
version of the stream around the mined area to stabilization of the stream chan-
nel in its existing alignment. The alternative components were then screened
based on relative construction cost, engineering feasibility and constructability,
implementation requirements, reliability, and effectiveness. The screening pro-
cedure resulted in identification of four project alternatives which would each
provide an overall solution to the identified problems within the study area. The
“no action alternative” was briefly discussed and not considered further because
it would not meet the project objectives.

Analysis and Evaluation of Project Alternatives. The project alternatives were
described by component and then evaluated using engineering and environmental
criteria. These criteria included:

Engineering Feasibility and Constructability
Reliability and Effectiveness

e Implementation Considerations
e Environmental Effects
e Preliminary Cost Estimates

The project alternatives, including the recommended alternative, are briefly de-
scribed below.

Project Alternative |. Project Alternative | would involve constructing a
15,600 foot diversion channel throughout the length of the patented land in Sear
Valley. The objectives of this alternative are to divert Bear Valley Creek around
all of the problem stream reaches through a stabilized channel with constructed
floodplain and revegetate two problem adjacent areas. There are four primary
components comprising Project Alternative | including the main diversion chan-
nel, a vest side drainage channel, and stabilization of the two problem adjacent
areas. The total preliminary cost estimate of Project Alternative | is approxi-
mately $18.6 million (March 1985 dollars).

Project Alternative IL Project Alternative LI involves constructing a 9,200
foot diversion channel through a portion of the patented land in Bear Valley. The
objectives of this alternative are to divert Bear Valley Creek around three prob-
lem stream reaches through a stabilized channel with constructed floodplain,
stabilize/revegetate two problem stream reaches, and stabilize/revegetate two
problem adjacent areas. There are six primary components comprising Project
Alternative Il including the main diversion channel, a west side drainage channel,
and stabilizing the two problem stream reaches and two problem adjacent areas.
The total preliminary cost estimate of Project Alternative Il is approximately
$11.9 million (March 1985 dollars).
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Project Alternative Ill. Project Alternative Il would involve constructing
a 12,800 foot diversion channel through a portion of the patented land in Bear
Valley. The objectives of this alternative are to divert Bear Valley Creek around
five problem stream reaches through a stabilized channel with constructed flood-
plain, and stabilize/revegetate two problem adjacent areas. There are four pri-
mary components comprising Project Alternative LI including the main diversion
channel, a west side drainage channel, and stabilization of the two problem ad-
jacent areas. The total preliminary cost estimate of Project Alternative IU is
approximately $14.8 million (March 1985 dollars).

Project Alternative Iv. Project Alternative IV would involve constructing
a 2,200 foot diversion channel around one problem stream reach and stabilizing
the existing Bear Valley Creek channel through other selected areas of the
patented land. The objectives of this alternative are to divert Bear Valley Creek
around one problem stream reach, stabilize/revegetate four problem stream
reaches in the existing channel, and stabilize/revegetate two problem adjacent
areas. There are seven primary components comprising Project Alternative IV.
The total preliminary cost estimate of Project Alternative IV is approximately
$3.8 million (March 1985 dollars).

The project alternatives were evaluated in terms of the criteria listed earlier
and rated using a point system. The ratings are shown in Table 2-1, and Project

Alternative IV is rated the highest through this evaluation process. Project
Alternative IV is the recommended alternative, and is refined and described in

the remaining chapters of this report as the selected alternative. A complete
description of the procedure used in development, analysis, and evaluation of the
alternatives as discussed above may be found in the Draft Feasibility Report
(IMM, 1985).

REPORT UTILIZATON

This report considers the preliminary feasibility of controlling and reducing
erosion and sedimentation arising from the patented land in the Bear Valley
Creek drainage with an overall objective to enhance fish habitat. Although care
has been taken to assure the reliability of the information set forth in this
report, the site specific research has not been as exhaustive as originally pro-
posed, due to the inability to conduct additional field studies in 1984 because of
the onset of winter. Data and factual information obtained from third parties
have not been independently verified. The timing of the study has not permitted
any assessment of the reliability of data obtained during the course of the study
or at other specific times. Therefore, for these and other reasons, the possibility
of error or misinterpretation of information supplied by third parties cannot be
entirely ruled out, though care has been taken to assure the greatest reliability
possible under the circumstances. Nevertheless, all findings, conclusions, data,
and information expressed in this report should be regarded as preliminary and
subject to further refinement and development, when the design of the selected

modifications is actually undertaken.

As currently envisioned, additional field verification will be conducted in spring
1985 with all necessary design support studies finalized by July/August 1985.
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TABLE 2-1

SUMMARY RATING OF THE PROJECT ALTERNATIVES

Engineering Reliability Preliminary Total
Feasibility and and Implementation Environmental cost Point
Project Constructability Effectiveness Considerations Effects Estimates Rating
Alternative (1-5) (f-51 {1-5) {1-5) (1-5) {5-25)
I | 2 3 3 | 10
i 2 2 3 3 2 12
m 2 2 3 3 | 11
(\Y 4 5 3 5 4 21




Initial design of the selected improvements will be completed during the

calendar year 1985. Construction of the selected project components will be
phased over several summer and fall construction seasons. Final estimated cost,

implementation plans, permitting activities and construction management
activities will be addressed during the design phase.

AUTHORIZATION

The Bear Valley Creek, ldaho, Fish Habitat Enhancement Project is being per-
formed by James M. Montgomery, Consulting Engineers, Inc. (JMM) for the
Shoshone-Bannock Tribes, under Bonneville Power Administration fBPA) contract
number 83-359. The project is funded by BPA’'s Division of Fish and Wildlife as
part of the overall effort to protect, mitigate, and enhance fish habitat and
resources impacted by hydroelectric development and operation in the Columbia
River Basin. Bear Valley Minerals, Inc., owner of the area under study, has
granted an easement to the Tribes for conducting the feasibility study on the
patented land in Bear Valley.

ABBREVIATIONS

In order to conserve space and improve readability, the following abbreviations
have been used throughout this report:

BLM............ Bureau of land Management
BPA............ Bonneville Power Administration
cfseviiinnnnnn. cubic feet per second

COE............ U.S. Army Corps of Engineers
cuyd........... cubic yard

cu yd/yr. ..... cubic yard per year

cu ft. .......... cubic feet

USFS........... USDA-Forest Service

oo foot (feet)

fps.. v feet per second

USFWS.. ...... USDI-Fish and Wildlife Service
HEC............ Hydrologic Engineering Center
IDFG. ......... Idaho Department of Fish and Game
IDWR.. ........ Idaho Department of Water Resources
JMM............ James M. Montgomery, Consulting Engineers, Inc.
lin ft........... linear foot (feet)

sq mMi. ......... square mile(s)

[0.0074 IV milligram (5) per li ter

min............. millimeter

MSL. .......... mean sea level

SCS..viieanennen USDA - Soil Conservation Service
sq ft............ square feet

sq yd........... square yard

tons/sq mi/yr tons per square mile per year
tons/yr.. ...... tons per year

Tribes.......... The Shoshone-Bannock Tribes
USGS........... USDI - Geological Survey
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CHAPTER 3

DESCRIPTION OF THE SELECTED ALTERNATIVE

INTRODUCTION

This chapter provides a detailed description of the Bear Valley Creek Fish
Habitat Enhancement Project selected alternative by its individual components.
Each component corresponds to an identified problem stream reach or adjacent
area on the patented land, as presented in the Draft Feasibility Report (JMM,
1985). The selected alternative is comprised of six components, including
stabilization and revegetation of three stream reaches and two adjacent areas,
and minor components. The minor components consist of revegetating small,
isolated disturbed areas and fencing around enhancement areas on the patented
land.

Two additional stream reaches were identified as part of the recommended al-
ternative in the Draft Feasibility Report (JMM, 1985). Stream reaches B and |
will be given further consideration when site access is possible, but are not
discussed in detail in this report. These two problem stream reaches will receive
further study during the 1985 field season to determine the extent of the prob-
lems and the need for stabilization and revegetation. Recommendations for
stream reaches B and | will be made in a technical memorandum to be prepared
following a late June 1985 field session in Bear Valley with the Interagency Task
Force.

A summary analysis of the selected alternative is presented at the end of this
chapter and includes an explanation of the recommended construction treat-
ments and a brief discussion of the project objectives in terms of the selected
alternative. It is important to remember that the overall goal of the selected
alternative is to enhance fish habitat in Bear Valley Creek.

DESCRIPTION OF THE SELECTED ALTERNATIVE COMPONENTS

The selected alternative components are described below in terms of location,
proposed modifications, design streamflow, stream velocity, stream channel
width, constructed floodplain features, riparian vegetation and stabilization, and
other characteristics, as applicable. The discussion is focused on the stabiliza-
tion and revegetation of stream reaches D, E, and G, revegetation of adjacent
areas GG and FF, and minor components, as shown in Figure 3-l. Schematic
drawings of the enhancement measures are included to help describe the selected
alternative components.

Stabilization and Revegetation of Stream Reach D
The stabilization and revegetation of stream reach D will be located as shown on
Figure 3-1. The primary objectives of this component of the selected alternative

are to stabilize and revegetate both stream banks and the floodplain of stream
reach D. The improvements will be made over a total distance of approximately
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1500 feet. A schematic section typical of the improvements is shown in Figure
3-2.

The existing nearly vertical banks along the stream will be excavated back to
provide a floodplain for stream meandering and snowmelt runoff flood flows.
Cross sections of the constructed floodplain are shown in Figure 3-1. The flood-
plain will be constructed to provide capacity for the estimated design peak run-
off of approximately 250 cfs. The floodplain will be 180 feet wide as determined
by the approximate width of the stream meander belt in Big Meadows prior to
the mining activity. The proposed floodplain width is subject to modification
during design of the improvements which will include analysis of the backwater
curve using the HEC-2 computer model. The design peak flow would have an
average depth of approximately 0.8 feet in the constructed floodplain and a
velocity ranging from 1.7 to 2.0 fps. The constructed floodplain is schematically
shown in Figure 3-2.

The banks defining the limits of the constructed floodplain will be sloped 3 to 1
and stabilized with a combination of specialized geotextile fabric, erosion con-
trol blanket, vegetation, and riprap. The geotextile fabric under consideration
has designed openings that provide for vegetative growth. The erosion control
blanket is a natural wood fiber mat which helps promote vegetative growth by
retaining soil moisture, controlling soil surface temperature fluctuations, and
stabilizing disturbed soil surfaces. The side slopes will first be broadcast seeded
with an appropriate mixture of grass seeds to encourage revegetation. Soil
nutrient requirements and fertilization rates will be determined following com-
pletion of field studies. The erosion control blanket will be installed over the
seeded slopes. The geotextile fabric will then be installed over the lower portion
of the erosion control mat as shown in Figure 3-2. The riprap will be placed on
top of the geotextile fabric at the toe of the side slopes and keyed into the
constructed floodplain to a depth of at least two feet below the invert of the
stream channel. This will help prevent the stream from continuing a meander
into the stabilized floodplain bank. The riprap will have an average diameter of
10 inches and a maximum diameter of 15 inches. The riprap will extend up the
slope to a height of one foot above the design peak flow water surface- The
overall stabilization of the floodplain banks will be applied to both sides of the,
floodplain, as shown in Figure 3-2.

The existing low flow stream channel will be left undisturbed in its present
alignment. The stream channel banks will be stabilized with riprap and re-,
vegetated with riparian plants to promote establishment of root mats and small .
overhangs which provide cover habitat for fish. The riprap will be placed along
the stream where necessary to help build and stabilize banks. Riparisn shrubs,
bushes, and other plants or cuttings will be planted along the banks in the wet
zone as discussed by Claire and Scherzinger (1978), and Claire (1980). The con-
structed floodplain will be planted with shrubs and grasses adapted to growing in
capillary zone conditions (Claire and Scherainger, 1978). Erosion control
blankets will be used in some portions of the constructed floodplain to help
promote the revegetation effort. Soil nutrient requirements and fertilizer ap-
plication rates will be determined following completion of field studies. The
establishment of vegetation in the constructed floodplain will help stabilize the
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soil surface and return the floodplain to conditions like those in downstream
areas generally undisturbed by the past mining activity. The streambank and
floodplain stabilization and revegetation for reach D are schematically shown in
Figure 3-2.

The stabilization and revegetation of reach D will require considerable excava-
tion and construction activity. The floodplain construction will generate an esti-
mated 44,000 cubic yards of excess fill material, which will be used to fill a
portion of reach F (Figure 3-lI) and selected sites within adjacent area FF. A
schematic plan of the stabilization and revegetation of reach D is shown in
Figure 3-3. A complete balanced cut and fill plan will be prepared as part of the
design phase of this project.

Stabilization and Revegetation of Stream Reach E

The stabilization and revegetation of stream reach E will be located as shown on
Figure 3-1. The primary objectives of this component of the selected alternative
are to stabilize the east streambank through construction of a floodplain and
revegetate both streambanks in reach E. The improvements will be made over a
total distance of approximately 1900 feet, including 200 feet of reach F. The
stabilization of stream reach E will be similar to the description provided for
stream reach D, however, only the east hank will be excavated to provide a
constructed floodplain. A schematic section typical of the improvements is
shown in Figure 3-4.

The existing nearly vertical east bank along the stream will be excavated back to
increase the floodplain for stream meandering and snowmelt runoff flood flows.
Cross sections of the constructed floodplain are shown in Figure 3-l1. The flood-
plain will be constructed to provide capacity for the estimated design peak run-
off flow of approximately 270 cfs. The floodplain will be 180 feet wide as
determined by the approximate width of the stream meander belt in Big
Meadows prior to the mining activity. The proposed floodplain width may be
modified during design of the improvements and after further hydraulic analysis
of the backwater curve using the HEC-2 computer model. The design peak flow
would have an average depth of approximately 0.85 feet in the constructed
floodplain and a velocity ranging from 1.8 to 2.0 fps. The constructed floodplain
section is schematically shown in Figure 3-4.

The east bank defining the limits of the constructed floodplain will he sloped 3 to
1 and stabilized with a combination of specialized geotextile fabric, erosion con-
trol blanket, vegetation, and riprap, as discussed previously in the section de-
scribing improvements to stream reach D. The west bank of the floodplain
through reach E will be revegetated with riparian shrubs, bushes, and other
plants as necessary. The overall stabilization of the floodplain banks will be
applied as shown in Figure 3-4.

The existing stream channel will be left undisturbed in its present alignment.
The stream channel banks mill be stabilized with riprap and revegetated with
riparian plants to promote encroachment of the vegetation on the stream chan-
nel, as described earlier in the discussion of improvements to stream reach D.
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The constructed floodplain in reach E also will be stabilized and revegetated as
described earlier for reach D. The streambank and constructed floodplain
stabilization and revegetation for reach E are schematically shown in Figure 3-4.

The stabilization and revegetation of reach E will require substantial excavation
and construction activity. The floodplain construction in reach E will generate
an estimated 30,000 cubic yards of excess fill material. This excess material
will be used to fill a portion of reach F (Figure 3-1) and selected sites within
adjacent area FF. Approximately 200 feet of floodplain channel side slope
stabilization in the filled portion of reach F is included in the 1900 feat of
improvements selected for reach E. A schematic of the stabilization and re-
vegetation of reach E is shown in Figure 3-5.

Stabilization and Revegetation of Stream Reach G

The stabilization and revegetation of stream reach G will be located at the
bridge crossing in Section 15 as shown on Figure 3-1. The primary objectives of
this component of the selected alternative are to stabilize both streambanks
above and below the bridge through excavation and revegetation where necessary
in reach G. The improvements will be made over a total distance of 600 feet
along the stream and include revegetation of approximately one acre adjacent to
the stream. The design of these improvements will be initiated following corn-.
pletion of field studies to help determine the hydraulic capacity of the bridge
and the flood backwater curve. The design will include an analysis of the back-
water curve using the HEC-2 computer model to determine if the bridge con-
stricts streamflow or if the area downstream of the bridge is flooding and
causing upstream areas to flood. The upstream and downstream channel widths
estimated below are subject to modification during design of the improvements.
The stabilization and revegetation of the streambanks in reach G will be similar
to the description provided for reach D, however, a constructed floodplain will
not be incorporated into the improvements because of the bridge width. A sche-
matic section typical of the improvements is shown in Figure 3-6.

The steep, unstable banks in reach G will be excavated back at a 3 to ! slope.
The existing channel at low flow has a width of approximately 20 feet. The’
improvements will include widening the existing channel to 30 feet and provide
adequate capacity for the estimated design peak runoff flow of approximately
328 cfs. The design peak flow would have a depths of approximately 3.0 feet and
a velocity of 3.0 fps. The freeboard required for this flow depth and velocity
would increase the total streambank height to six feet above the invert of the
channel. The 3 to 1 side slopes will be stabilized with specialized °

fabric, erosion control blankets, vegetation, and riprap, as discussed earlier in
the section describing improvements to stream reach D. The size of riprap used
in reach G will have an average diameter of 12 inches and a maximum diameter
of 18 inches. The riprap will extend up the side slopes to a height of one foot
above the design peak flow water surface. Vegetation used in the bank
stabilization efforts will include riparian bushes, shrubs, and other plants
selected for the site. The overall stabilization of the streambanks along reach G
will be accomplished as shown in Figure 3-6.
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The stabilization and revegetation of reach G will require some excavation and
other construction activity. The bank excavation will require moving approxi-

mately 6000 cubic yards of earth, and filling and compacting some of the excess
material along the banks to provide the necessary freeboard through reach G.

The disturbed area adjacent to the stream will be recontoured as necessary, and
stabilized using erosion control blankets in combination with broadcast seeding
and fertilization. The appropriate seed mixtures, soil nutrient requirements, and
fertilization rates will be determined following completion of field studies. A
schematic plan of the stabilization and revegetation of reach G is shown in
Figure 3-7.

Stabilization and Revegetation of Adjacent Area GG

The stabilization and revegetation of adjacent area GG will be located as shown
on Figure 3-1. The primary objectives of this component of the selected alter-
native are to stabilize and revegetate the disturbed adjacent area GG which will
prevent further erosion. The improvements will cover an area of approximately
1.5 acres. A schematic section typical of the stabilization and revegetation for
adjacent area GG is shown in Figure 3-8.

The eroded portions of adjacent area GG will be recontoured and graded to
provide small terraces and depressions for collection of runoff and retention of
surface water and sediment. These areas will be broadcast seeded and fertilized
as appropriate to promote vegetation growth. The most severely distrubed areas
will be covered with the erosion control blanket to help minimize erosion and
retain moisture for plant growth. Broadcast seeding and fertilization rates for
adjacent area GG will be determined after completing field studies to test the
effectiveness of various revegetation efforts. Broadcast seeding will be accom-
plished during the fall seasons just prior to snowfall.

The tributary flowing through adjacent area GG will be stabilized with riprap,
the specialized geotextile fabric, erosion control blankets, and vegetation. The
riprap will be placed in the tributary channel to stabilize the channel bottom.
The banks will be graded back, broadcast seeded, and covered with the erosion
control blanket. The geotextile fabric will be installed over the top of the
erosion control blanket on the tributary stream channel banks.

Stabilization and Revegeation of Adjacent Area FT

The stabilization and revegetation of adjacent area FF will be located as shown
on Figure 3-l. The primary objectives of this component of the selected alter-
native are to stabilize and revegetate portions of the disturbed adjacent area FF
which will prevent further erosion. The improvements will cover an area of
approximately 31 acres. A schematic section typical of the stabilization and
revegetation for adjacent area FF is shown in Figure 3-8.

Excess material excavated from the stabilization of stream reaches and E will
be used to fill portions of adjacent area FF. The filled areas would be com-
pacted and contoured to provide small terraces and depressions for collection of
runoff and retention of surface water and sediment. These areas will be broad-
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cast seeded or hydromulched to promote vegetative growth. Seeding and fertili-
zation rates will be determined following completion of field studies to test the
effectiveness of various revegetation efforts. Broadcast seeding would be ac-
complished during the fall season just prior to snowfall. The severely disturbed
areas of adjacent area FF will be broadcast seeded and covered with the erosion
control blanket to help promote revegetation.

Tributary streams flowing through adjacent area FF to the main stream channel
will be stabilized with small riprap and geotextile fabric as necessary. The
tributary channels draining adjacent area FF are active only during and just after
the snowmelt runoff season. These channels will be stabilized with a combina-
tion of riprap and geotextile fabric, and broadcast seeded to help promote re-
vegetation.

Minor Components

The selected alternative has several minor components including miscellsneous
revegetation of other areas, and fencing around the stabilized and revegetated
areas of the patented land. The miscellaneous revegetation will be accomplished
on severely disturbed lands not within adjacent areas GG and FF. These dis-
turbed areas have a total area of seven acres within the patented lan. A
portion of these areas will be stabilized with erosion control blankets and broad-
cast seeded to promote revegetation. The remaining areas will be hydromulched
to help establish new vegetaion. Broadcast seeding, fertilization, and hydro-
mulching application rates will be determined following completion of field
studies designed to test the effectiveness of various revegetation strategies.

The stabilized and revegetated areas comprising the selected alternative will be
fenced to help protect the improvements from livestock and wildlife. The fenc-
ing will primarily serve to exclude range animals from the revegetated and
stabilized areas on the patented land, and will not prevent movement of live-
stock between meadow areas upstream and downstream of the improvements. A
more detailed discussion of the types of fences which could be used, their ef-
fectiveness and maintenance requirements, and other aspects relating to live-
stock access, are presented in Chapter 6 of this report.

SUMMARY ANALYSIS OF THE SELECTED ALTERNATIVE

The selected alternative will provide a feasible, reliable, and effective means of
stabilizing and revegetating the three stream reaches and two adjacent areas.
The components comprising the selected alternative will incorporate several dif-
ferent construction treatments. These treatments are reviewed in the following
section. A brief discussion of how the selected alternative accomplishes the
project objectives is included at the end of this section.

Recommended Construction Treatments
The recommended construction treatments discussed in the previous section

represent typical construction methods and were selected based on the following
criteria:
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@ Engineering Feasibility

@ Constructability
. Reliability
® Effectiveness

Environmental Compatibility
Estimated Cost

Each treatment approach was thoroughly researched using the literature col-
lacted for the annotated bibliography included with the Draft Feasibility Report
(IMM, 1985) and also utilizing manufacturer's and supplier’s information. The
recommended construction treatments are briefly addressed in Table 3-1. The
information provided in Table 3-1 includes a brief description, purpose of use,
and sequence of use, for each recommended construction treatment.

Selected Alternative and Project Objectives

The selected alternative is a refinement of Project Alternative IV, as discussed
earlier in Chapter 2 and the Draft Feasibility Report (JMM, 1985). This recom-
mended alternative was developed based on objectives identified for the project
by the Tribes and the Interagency Task Force. The overall goal of the project is
to enhance fish habitat in the Bear Valley Creek drainage. The implementation
of the selected alternative would directly enhance fish habitat within specific
reaches of the patented land, and also would have a major indirect effect on the
fish habitat within public lands downstream of the study area. The project ob-
jectives were all formulated with the overall goal of enhancing the available fish
habitat within Bear Valley Creek.

The objectives of this project, defined as the potential improvements which
could be made within the patented land boundaries, would be accomplished as a
result of implementing the components of the selected alternative. The project
objectives for the patented land are listed below in descending order of priority.

1. Stabilize steambanks and stream channel, and control or reduce
erosion to near natural levels.

2. Reduce deposition and/or downstream transport of sediment.
3 Minimize turbidity, and maintain or improve water quality.
4. Improve aesthetics through revegetation and recontouring of the

mined areas.
5. Create or improve chinook salmon spawning and rearing habitat.

The project objectives would each be accomplished to some degree by im-
plementation of the selected alternative. The first objective would be met by
stabilizing and revegetating stream reaches D, E, and G. Reaches B and | will
receive further study in the field to determine the need for stabilization and
potential alternatives. The second objective would be partially accomplished if
the first objective is met by successful implementation of stabilization and re-
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TABLE 3-I

DESCRIPTION OF RECOMMENDED CONSTRTJCTION TREATMENTS

BEAR VALLEY CREEK PROJECT STUDY AREA

Treatments Description Purpose of Use Sequence of Use
Riprap Stone 10” to 18" dia- Anchors geotextile fabric at Used after- “installation of
meter; placed along toe of toe of streambank; armors geotextile fabric; placed
streambank slope at depth ~ streambank to prevent erosion °Ve€r top of geotextile
of 2 feet below invert of fabric; may be placed
stream channel along streambanks
Geotextile Woven, three dimensional Prevents surface erosion, Installed after grading
Fabric matting made of heavy stabilizes soils on stream- and/or compaction of

nylon monofilaments

banks, encourages revegeta-
tion of disturbed soils

streambanks i s com-
pleted; may be installed
over top of erosion con-
trol blanket

Erosion Control
Blanket

WOVM, three dimensional
matting made of curled
wood fibers, with avg.
fiber length = 6”

Prevents surface erosion,
stabilizes soils, encourages
revegetation by retaining
soil moisture

Installed after grading of
soils, broadcast seeding,
and fertilization of dis-
turbed area is completed

Hpdromulching

Mixture of tiny wood Establishes vegetation over Applied after preparation

fibers, seed, and ferti-
lizer mixed with water
and applied by spraying

large areas, provides sta-
bilization to soils through
encouragement of vegetation

of soils by recontouring
and mechanically harrow-
ing disturbed soils

Broadcast Mixture of seeds applied Distributes seeds over dis- Applied to soils after sur-
Seeding to soils by hand or turbed soils to encourage face preparation; before
machine vegetative growth and after installation of
erosion control blanket
Fertilizer Mixture of plant nutrients Encourages and stimulates Applied to soils before or
and chemicals determined vegetative growth by pro- after broadcast seeding
by soils analysis viding necessary nutrients and before installation of
erosion  control mulch
blanket
Riparian Shrubs, bushes, and other Develops a root mat in soils Shrubs planted following
Vegetation plants which grow along along streambanks, and helps placement of riprap along
streambanks, may be retain soil and prevent streambanks; cuttings
transplanted or planted erosion during flooding planted in spring after
as cuttings events recession of flood flows;
may be used with erosion
control blankets
Fencing Four foot high fence Controls livestock and wild- Installed following com-

constructed around
perimeter of stabilized
and revegetated portions
of study area

life access to stabilized
and revegetated reaches and
areas of project

pletion of all treatments
and construction in study
area




vegetation measures. Revegetation of adjacent areas GG and FF also would help

accomplish the second project objective. Implementation of the selected alter-
native would generally meet the third objective, however, 1t will be difficult to
quantitatively measure how much improvement occurs in water quality because
no monitoring data for the study area is available. The fourth objective would be
accomplished by each of selected alternative components. Additional improve-
ment in aesthetics may be realized following implementation of stabilization and
revegetation measures in stream reaches B and I. The fifth objective would be
partially met within the patented land area by stabilizing the low flow stream-
banks with riparian vegetation. Implementation of the selected alternative
which meets the first four objectives would indirectly create, maintain or im-
prove the chinook salmon spawning and rearing habitat in Bear Valley Creek.

SUMMARY

This chapter has described the components of the selected alternative, presented
recommended construction treatments, and discussed the project objectives in
terms of the proposed implementation measures. The selected alternative in-
cludes the stabilization and revegetation of three stream reaches and two ad-
jacent areas within the patented land boundaries. Stream reaches B and | will be
given further consideration in the field to determine the need for recommended
improvements and evaluate potential alternatives. Chapter 4 presents imple-
mentation considerations of the selected alternative.
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CHAPTER 4

IMPLEMENTATION OF THE SELECTED ALTERNATIVE

INTRODUCTION

This chapter provides a discussion of implementation considerations for the Bear
Valley Creek Fish Habitat Enhancement Project selected alternative. The im-
plementation considerations are those regulatory and institutional aspects of the
project which must be fulfilled before construction may commence. The imple-
mentation considerations include land ownership, potential conflicts with exist-
ing and future land uses, and permit requirements and acquisition. The selected
alternative is discussed below in terms of these implementation considerations.

LAND OWNERSHIP

The selected alternative involves enhancement of fish habitat and construction
of erosion control measures within the boundaries of the patented land on Bear
Valley Creek. The patented land is owned by Bear Valley Minerals, Inc. of
Denver, Colorado, and includes 910 acres within Big Meadows. The application
for patent of the six mineral claims comprising the private land was filed in July
1961 and granted on April 30, 1962 under patent number 1226626. The patent
applies to both surface and mineral rights.

Bear Valley Minerals, Inc. granted an easement to the Tribes in May 1984 for
conducting a feasibility study within the boundaries of the patented land. The
current easement allows the Tribes access onto the patented land for study and
evaluation purposes only. A new easement and additional written agreements
between Bear Valley Minerals, Inc. and the Tribes will have to be executed be-
fore any construction activities may begin. The new easement will supercede
the current easement, and Bear Valley Minerals, Inc. has overall control over
implementation of the improvements designed to stabilize the patented land and
protect downstream fish habitat.

There will be no National Forest System lands involved with the construction of
the selected alternative in Big Meadows. However, the necessity to develop an
adequate source of riprap for streambank stabilization will require locating a
quarry site on National Forest land outside of the Big Meadows area. There are
currently two established sites that have been used by the USFS as a source of
riprap located within the Bear Valley Creek drainage. An additional potential
source of riprap for the project may be on Yhitehawk Mountain, which is part of
the National Forest System land under management hy the Lowman Ranger Dis-
trict, Boise National Forest. Permitting requirements for use of National Forest
System lands as a source for riprap are discussed later in this chapter.

POTENTIAL CONFLICTS WITH EXISTING AND FUTURE LAND USES

The existing and future land uses of the study area must be considered in the
implementation of the selected alternative. The primary existing and future
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land uses of the patented land are grazing operations and potential mineral de-
velopment activity. Potential effects of the selected alternative on the existing
grazing operations are discussed in Chapter 6 of this report. Other existing land
uses within the patented land include wildlife habitat and specifically potential
habitat for the Northern Rocky Mountain gray wolf, transportation and access,
and public recreation. Construction activities associated with implementing the
selected alternative may have a short term effect on wildlife inhabiting the
patented land. The fencing may exclude some wildlife from presently utilized
areas, however, the majority of the area in question is currently in poor vegeta-
tive condition in terms of its grazing or browsing potential. The potential con-
flicts with the gray wolf are discussed in a separate biological evaluation report
being prepared as part of this project. Vehicular transportation on the roads
within the patented land may be affected during construction of the improve-
ments, however, the project at completion will have no significant effect on
access. Recreation involving the existing shallow ponds or other portions of the
patented land is currently limited but would be further discouraged with fencing
in order to protect the stabilization and revegetation efforts.

Potential future mining of the patented land in Bear Valley could have moderate
conflicts with the selected alternative. The entire length of stream reaches D,
E, and G is adjacent to the previously mined tailing deposits on the east and
unmined land on the west. Adjacent area GG also borders lands which could be
mined by Bear Valley Minerals, Inc. The selected alternative could be com-
patible with potential mining activity if a buffer strip is maintained between the
west bank of the stream reaches and future mining panels. Bear Valley Minerals,
Inc. or the mining operator would have to construct diversions around the area
north of the bridge crossing in Section 15 in order to conduct future mining
activity. Stabilization of reach G could be in conflict with future mining
activity as it apparently contains unmined and proven mineral resource values.
Bear Valley Minerals, Inc. has indicated an interest in maintaining a portion of
adjacent area FF as a staging area for construction related to potential future
mining activity. It should be noted that no additional mining could take place
without a modification of the current regulations limiting dredge mining in the
Middle Fork Salmon River drainage. None of the elements incorporated into the
selected alternative would in any way curtail or preclude future mining or recla-
mation.

PERMIT REQUIREMENTS AND ACQUISITION

The permits, actions, and/or approvals required for the selected alternative will
have to be acquired prior to beginning construction activities. Tbe permit re-
quirements and a best case acquisition schedule are discussed below.

Permit Requirements

The Bear Valley Creek Fish Habitat Enhancement Project will require permits,
approvals, and/or actions from various Federal and State agencies. Some of the
regulatory agencies responsible for permitting the project are represented on the
Interagency Task Force. The permit requirements were initially discussed in the
Bear Valley Fish Habitat Enhancement Project Technical Memorandum No. 3



(JMN, 1985). The permits, actions, and/or approvals required for the selected
alternative are listed below along with the responsible agency.

L] NEPA Compliance - Bonneville Power Administration

s Section 7, Endangered Species Act, Biological Evaluation of Gray
Wolf (Informal Consultation) - USDI-Fish and Wildlife Service

. Wild and Scenic Rivers Consultation - USDA and USDI

8 Special Use Permit, Road Use Agreement for Commercial Hauling -
USDA-Forest Service

® Special Use Permit, Construction Material Source (Riprap) on
National Forest System Land - USDA-Forest Service

° NPDES Applicability Determination - U.S. Environmental Protection
Agency

[ Section 404 Permit - U.S. Army Corps of Engineers

e Compliance with Executive Order 11988 (Floodplain Management)
and 11990 (Protection of WetlandsO - U.S. Army Corps of Engineers

° Stream Channel Alteration Permits - Idaho Department of Water Re-
sources
® “Special Resource Water” Consultation - Idaho Department of Health

and Welfare, Division of Environment

Each of these permits, actions, consultations, and/or approvals must be obtained
prior to commencement of construction activities. The permit application
preparation process will require significant lead times, and some of the permits
can only be granted with submittal of detailed engineering design drawings and
specifications. The permitting requirements for the selected alternative are
summarized in Table 4-1 by regulatory agency, permit or action, lead time for
permit preparation, agency review time, and duration of the permit. Pertinent
comments are included with the permitting requirements summary in Table 4-I.
The permit preparation lead times and comments are based on prior permitting
experience and information gathered from the specific agencies. Permits or
approvals which involve completing simple forms, applications, correspondence
or notifications are denoted “minimal” in Table 4-I. The agency review times
are based on actual statutes, where applicable, and on agency practices. The
agency review periods depend upon a number of factors, including availability of
information and efficiency of review personnel.

Permit Acquisition Scheduling

Implementation of the selected alternative will involve the acquisition of all
required permits within a specified time period. A permit acquisition schedule
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TABLE 4-1

PERMITTING REQUIREMENTS SUMMARY
FOR BEAR VALLEY CREEK FISH HABITAT ENHANCEMENT PROJECT

Lead Time (Months) Agency Review
Regulatory Agency Permit or Action for Permit Preparation 'ﬂm:{“onlh) Duration Comments
Dept. of Defenge, Permit for discharge of dredged 2-3 2-6 Life of activity May be required, based on dredge and fill
U.S. Army Corps of or fill materlal (404 permit} quantities for the selected alternative. Can
Engineers (COF) involve significant lead times, and potentially
tripger EIS process.  Detslled engineering
design required for permit. Construction must
commence within 1 year of Issvance {33 CFR
320 et. seq.).
Compliance with Executive 1-3 2-6 Life of activity A detormination may be made by the Army
Orders 11988 (Floodplain Manage- COE following on-site Inspection of the areas
ment} and 11990 {Protection of proposed for construction activity. If the af-
Wetlands) fected ares is determined a floodplain or wet-
land, the Army COE roay require additional In-
formation to be submitted with the 404 permit
application. A positive determination may
also trigger an EIS or EA process.
State Department of Stream Channel Alteration 2-3 2-3 Life of activity Stream channel aiteration permit may be sub-
Water Resources Permit noitted on 2 joint IDWRJ/Army COE applica-
tion. IDWR s&lso requires detalled design
drawlngs and specificatlons for permit. Separ-
ate permit applications must be submitted for
each stream channel alteration site. Other
Iaho agencles have comment opportunity on
pertmit appiications.
U.8. Fish & Wildlife Consultation procean for 1 2 Life of activity This consultation has been Inltizted, The
Service (USFWS) Endangered or Threatened USFWS has fudicated that an informal
Specles {Sectlon 7) Gray conaultation will be adequate for this project.
Wolf The Informal consultation will require
preparation of a blological evaluation on the
gray wolf.
1.5. Environmental Naticnal Poltutant Discharge 1-2 6 {minimum 5 years An offjcial applicabllity determination should
Protection Agency Elimination System (NPDES) for permit ha secured from EPA. This process should b
{(EPA) applicability determination Isst1ance) initiated immediately, including investigating
the potential 1o secure a waiver and/or tem-
porary permit covering construction activities.
Natinnal Environmental Compilance with NEPA 2-12 L3 Life of activity The NEPA compliance proceas Is being con-

Policy Act (NEPA}

unless profect slgni-
ficantly modifed.

ducted by BPA. Compllance Is required by all
federal agencies under NEPA when actlons in-
volvilng the agencies could result in or lead to
significant lmpacts on the human environment.



_Repulatory Apency

State of Idaho Water
Quality Standards
"Special Resource
Water Designation”

TABLE 4-1 {cont.)

Lead Time {Months)
Permit or Action

Written consuitation with Minimal (consultation)
IDHW-DOE regarding any

potential special mitigation

requirements during construc-

tion, BMP application, and

special noncompliance waivers,

etc.

Agency Review

for Permit Preparation Time {Months}

2

Dhratlon

Comments

Construction period

The stream course which wiil be affected by
project construction is presently clasaified as
a "Special Resource Water." This Is due to
cutatanding high quality, its inclusion in the
National Wild snd Scenic River System, and
the paramount Interest (both stalewlde and
nationall in the watercourse. Accordingly, any
proposal to modify the stream course which
would involve elther temporary or long-term
water quality degradation may be subject to
special review and/or provisions by IDHW. It
is recommended that early conaultation with
the DOE be initlated, for thess reasons.

Wild & Scenic River
System Classification
(16 11.5.C. 1271-1287)

Written consultation with the Minimal {consultatton)
Department of Interior and

Department of Agriculture

Consultation period

The Tribes should formally consult (notify} the
Secretary of the Interlor and Secretary of
Agriculture In writing of its Intentions regard-
ing the Bear Valley Creek Fisheriea Habitat
Enhancement project, and the selected alter-
native. This consuitation is important from a
documentation aspact.

USDA-Forest Service

Special Use Permit for Minimal {Road Use

2-3

Annus) reqnirement

Permit will be regquired for any hauling and
commerclal road use. Depending on the
conatruction schedule, this may also involve
snow removal. The actual permit preparation
times are short, and involve such submittals as
estimated road use by vehicle type.

accees and egress needs Estimates}
{commerclal use)
Special Use Permit for i

obtaining riprap (rock
construction materiall from
and approved site

Annual requirement

There are several potential sites on the Bolse
National Forest In the Bear Valley Creek
drainage which could be a source of riprap.
These sites will have to be further studied In
the field with USFS personnel. The permit will
be issued by the Lowman Ranger Dlstrict, and
the acquisition of this permit eshould be
Initiated as soon an possible.




has been developed to help coordinate the preparation, submittal and approval of
the required permits that will allow construction to commence (Figure 4-1). A
delay in preparation and/or submittal of certain permit applications may result
in postponing construction of key components until the 1986 season. The Bear
Valley Creek project area has a definite construction “window” or season which
lasts from mid-July through late October or when the first snowfall occurs.
Some permitting activities are dependent on certain necessary field studies and
data verification during the spring and summer season, 1985 (Figure 4-I).

SUMMARY

This chapter has discussed land ownership of the patented land, provided an
overview of potential conflicts with existing and future land uses, and presented
permitting reugirements and a permit acquisition schedule, related to imple-
mentation of the selected alternative. These aspects of the project must be
completed and/or resolved prior to beginning the construction effort. Construc-
tion considerations related to the project are discussed in Chapter 5.
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1985
PERM T/ APPROVAL JUNE | JULY AUGUST | SEPTEMBER OCTOBER . NOVEMBER

F
® SECTION 404 PERMIT (ARMY COE) i
'PERM

DETAILED PROJECT DESIGN AND AGENCY REVIEW

© WETLANDS AND FLOODPLAIN REQUEST FOR AGENCY SITE VISIT AND REVIEW

DETERMINATION {ARMY COE]
DETERMINATION

® STREAM CHANNEL ALTERA JICY DETAILED PROJECT GESIGN AND

D T IITWR 3
PERMIT {IDWR] PERMIT APPLICATION PREPARATION

©® SECTION 7 INFORMAL CONSULTATION
ON GRAY WOLF (USFWS)

REPORT AGENCY REVIEW

® NPDES APPLICABILITY
DETERMINATION (EPA)

AGENCY REVIEW

PREPARATION OF

WAIVER

® "SPECIAL RESOURCE WATER”
CONSULTATION {(IDHW-DOE]}

CONSULTATION

® WILD & SCENIC RIVER ; PREPARATION AND

i
CONSULTATION {USDI,USDA)

AGENCY REVIEW

CONSULTATION

® SPECIAL USE PERMIT FOR PREPARATION OF

AGENCY REVIEW

ROAD USE AGREEMENT (USFS) S KEY

SUBMITTAL OF PERMIT APPLICATION
TO AGENCY

® SPECIAL USE PERMIT FOR PREPARATION OF PERMIT ACENCY REVIEW

EXPECTED DATE OF APPROVAL OR
PERMIT GRANTED BY AGENCY

OBTAINING CONSTRUCTION
MATERIALS-RIPRAP (USFS)

APPLICATION

1985 PERMIT ACQUISITION sS-EDULE
BEAR VALLEY CREEK FISH | ABITAT
ENHANCEMENT PROJE!

FIGURE 4-I



CHAPTER 5

CONSTRUCTION CONSIDERATIONS FOR THE
SELECTED ALTERNATIVE

INTRODUCTION

This chapter provides estimated construction quantities, a refined preliminary
cost estimate, and a discussion on phasing of construction and construction sche-
duling, for the selected alternative. Information included in this chapter of the
report is refined from that presented in the Draft Feasibility Report (JMM,
1985), and mill be used to guide design of the selected alternative for the Bear
Valley Creek Fish Habitat Enhancement Project. Construction considerations
for the selected alternative are discussed below.

ESTIMATED CONSTRUCTION QUANTITIES

The construction quantities for the selected alternative were estimated in order
to develop a preliminary cost for the project. These estimated constructed
quantities were made using information derived from 11 topographic maps of the
study area (Bear Valley Minerals, Inc., 1985) with two foot contours at a horizon-
tal scale of one inch equals 100 feet, and 2) USFS cross sections on the patented
land. All gquantities presented in this report are estimates which will be verified
during design.

A number of assumptions have been made in order to develop the estimated
construction quantities. Excavation volumes for construction of the floodplain in
stream reaches D and E were developed using the cro.ss sections shown in Figure
3-1. The volumes for loading, hauling, compaction, grading and riprap were
obtained from the one inch equals 100 feet (100 scale) topographic maps. Sur-
face areas for stabilization and revegetation in the stream reaches and adjacent
areas also were made using the 100 scale topographic maps. Preliminary sizing
of the floodplain construction was accomplished using a hydraulic section method
for open channel flow from Chow (1959). Key assumptions for the hydraulic
section calculations include: 1) floodplain boundary side slopes of 3 to 1; 2)
stream channel gradients shown in the sections on Figure 3-I; 3) Manning’s co-
efficient of friction estimated at 0.050; 4) floodplain channel width estimated at
180 feet; 5) peak streamflows estimated from the 1974 snowmelt runoff as
modeled using the HEC-1 computer model (Draft Feasibility Report, JMM, 1985);
and 6) channel freeboard estimates made using recommended freeboard and
height of bank guidelines from Chow (1959!. The assumed floodplain widths will
be verified during the design phase using the HEC-2 backwater profile computer
model.

Geotextile fabric for stabilization of floodplain channel side slopes was assumed
to extend to a depth of two feet below the stream channel invert and extend out
five feet from the toe of the slope. The geotextile fabric also was assumed to
extend three feet out from the top of the floodplain channel slope. Erosion
control blankets for revegetation were assumed to cover the inboard banks and
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outboard areas associated with the floodplain. The geotextile fabric and erosion
control blankets were assumed to be anchored with wood and/or wire stakes,
placed at three foot centers. Riprap for anchoring the geotextile fabric at the
toe of the floodplain channel bank was assumed to extend to a depth two feet
below the stream channel invert, and one foot above the depth of the design peak
flow in the floodplain channel.

The estimated construction quantities for the selected alternative are presented
by component in Table 5-1. These estimated construction quantities were cal-
culated based upon the assumptions stated above.

PRELIMINARY COST ESTIMATE

The preliminary cost estimate is based on preliminary estimates of quantities for
the various components of the selected alternative. Unit costs for materials,
equipment, labor, and other items have been compiled from various sources in-
cluding local contractors, manufacturers. other current construction projgcts in
the region, and the Means Site Work Cost Data 1985 and Building Construction
Cost Data 1985 estimating manuals (Means, 1985). The preliminary cost esti-
mates for the components of the selected alternative represent feasibility level
estimates. Estimates of costs for mobilization and demobilization, con-
tingencies, special construction techniques, engineering and surveying services,
administration and legal services, and construction management are included.

Unit Costs for Construction and Other Costs

The unit costs presented in this report include material costs, construction
equipment costs, labor costs, and contractor's/subcontractor's overhead and pro-
fit. All unit costs are established at April 1985 levels and keyed to an Engineer-
ing News Record (ENR) construction cost index value of 4200. The ENR index is
based on an average construction cost for 20 selected cities in the U.S. and may
be utilized to update the costs used in this report by comparing the ENR con-
struction index value to the April 1985 index value of 4200. The ENR index will
be used to update the estimated costs of construction planned for the 1985 and
subsequent construction seasons. The unit costs for the various construction
elements anticipated for the Bear Valley Creek project are presented in Table 5-
2. These unit costs are applied to the quantities listed in Table 5-1 to compute
the unweighted estimated construction costs presented later in this chapter.
Mobilization and demobilization costs were estimated based on equipment re-
quirements for the project and an assumed work camp location 17 miles from the
construction site in Lowman, Idaho.

The other costs associated with construction are included as a percentage of the
estimated unweighted construction cost as shown below.

contingencies @ 25 percent of the total estimated construction cost
special construction techniques including wet excavation, stream

channel work, and mountain meadow environment @ 10 percent of
the total estimated construction cost
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TABLE 5-1

ESTIMATED QUANITIIES FOR CONSTRUCTION

OF THE SELECTED ALTERNATIVE

Component

Stabilization and Revegetation of Reach D

Excavation

Loading and Hauling

Fill and Compaction

Grading and Leveling

Riprap

Geotextile Fabric

Erosion Control Blanket, Seeding and Fertilization
Riparian Revegetation

Floodplain Revegetation

Stabilization and Revegetation of Reach E

Excavation

Loading and Hauling

Fill and Compaction

Grading and Leveling

Riprap

Geotextile Fabric

Erosion Control Blanket, Seeding and Fertilization
Riparian Revegetation

Floodplain Revegetation

Stabilization and Revegetation of Reach G

Excavation

Fill and Compaction

Riprap

Geotextile Fabric

Erosion Control Blanket, Seeding and Fertilization
Riparian Revegetation

Stabilization and Revegetation of Adjacent Area GG

Excavation

Fill and Compaction

Grading and Leveling

Riprap

Geotextile Fabric

Erosion Control Blanket, Seedind and Fertilization

Unit

cu yd
cu yd
cu yd
cu yd
cu yd
sq yd
sq yd
sq yd
sq yd

cu yd
cu yd
cu yd
cu yd
cu yd
sq yd
sq yd
sq yd
sq yd

cu yd
cu yd
cu yd
sq yd
sq yd
sq yd

cu yd
cu yd
cu yd
cu yd

sq yd
sq YO

Value

44,000
44,000
36,000
22,000

1,500
10,000
15,500

3,500
20,000

30,000
30,000
26,000
15,000
1,000
8,000
14,000
4,000
16,000

6,000
6,000
1,200
4,000
6,200
1,000

200
200
200
60
700
5,000



TABLE 5-1 (cont.)

Component

Stabilization and Revegetation of Adjacent
Area FF

Excavation

Fill and Compaction

Grading and Leveling

Riprap

Geotextile Fabric

Erosion Control Blanket, Seeding and Fertilization
Other Seeding and Hyromulching

Minor Components
Fencing

Erosion Control Blanket, Seeding and Fertilization
Other Seeding and Hydromulching

Unit

cu yd
cu yd
cu yd
cu yd
sq yd
sq yd
sq yd

lin ft

sq yd
sq yd

Value

1,000
1,000
1,000
300
2,000
3,000
145,000

13,000
7,000
28,000



TABLE 5-2

ESTIMATED UNIT COSTS FOR CONSTRUCTION OF THE
BEAR VALLEY Creek FISH HABITAT ENHANCEMENT PROJECT

(ENR INDEX OF 4200)

Estimated
Item (Description) Cost $ Unit
1. Excavation (Backhoe, Scraper, and Loader-average) 2.90 cu yd
2. Excavation (Dozer) 3.70 cu yd
3. Grading and Leveling (Dozer) 2.0Q cu yd
4, Fill and Compaction (Dozer and Roller/Blade) 1.50 cu yd
5. Loading and Hauling (Loader and 12 yd Dumper -
2 nile round trip haul) 1.50 cu yd
6. Riprap (Assumes nearby source, drilling, shooting,
loading, hauling, machine placement--dumping) 55.00 cu yd
7. Geotextile Fabric 7.00 sq yd
8. Erosion Control Blanket, Seeding and Fertilization 1.90 sq yd
9. Hydromulching (seeds, fertilizer, fibers, and
tackifier; application) 0.50 w yd
10. Broadcast Seeding 0.35 sq yd
11. Fertilization 0.15 *q yd
12. Riparian Vegetation Planting and Transplanting 10.00 sq yd
13. Floodplain Revegetation 1.50 sq yd
14. Fencing 0.75 lin ft



These costs are added to the estimated unweighted construction cost, and a
subtotal estimated construction cost is obtained for the selected alternative.
The engineering and surveying, administrative and legal, and construction man-
agement services costs are estimated as a percentage of the subtotal estimated
construction cost as shown below.

® engineering and surveying @ 10 percent, assuming a limited level of
design and a negotiated construction contract
administrative and legal services @ 4 percent

° construction management services @ 15 percent, assuming a turnkey
type design/construction contract

The engineering and surveying cost estimate is based on median compensation
for services as shown in ASCE Manuals and Reports on Engineering Practice No.
45 (ASCE, 1975). The engineering and surveying includes: 1) limited design in
the office to a level which can be presented in drawings and specifications to a
construction subcontractor; 2) field verification of engineering assumptions; and
3) field surveying for construction quantities. The construction management
services cost estimate is based on JMM experience working in field conditions,
and includes: 1) significant field engineering; 2) construction monitoring; 3) re-
sponsibility as the general contractor; 4) construction scheduling; 5) reporting;
and 6) completing record drawings.

Preliminary Construction Cost Estimate

The preliminary construction cost estimate is a feasibility level estimate which
is approximate and computed without detailed engineering data or design. JMM
typically assumes an accuracy of plus 50 percent and minus 30 percent for this
level of preliminary cost estimate. However, this construction cost estimate has
been refined over that presented in the Draft Feasibility Report (JMM, 1985).
The construction cost estimate for the selected alternative is summarized in
Table 5-3. The construction cost estimate is summarized in terms of the six
components of the selected alternative. The preliminary cost estimate (ENR
4200) for the selected alternative is $2,458,000.

PHASING OF CONSTRUCTION

The construction of the selected alternative will have to be phased over two or
more years because of the following:

1. The amount of restoration work necessary cannot physically be com-
pleted in 1985 given the relatively limited construction season.

2. Vegetation test plots to be established and monitored during 1985 and
1986 will determine much of the revegetation strategy.

3. Stream reaches B and | must he given further consideration in the

field before determining the need for and extent of improvements.
Such determination may not be made until July 1985.

5-3



TABLE S-3

Preliminary CONSTRUCTION COST ESTIMATE
FOR THE SELECTED ALTERNATIVE

BEAR VALLEY CREEK FISH HABITAT ENHANCEMENT PROJECT

(ENR 4200)

Component

Stabilization and Revegetation of Reach D
Stabilization and Revegetation of Reach E

Stabilization and Revegetation of Reach G
Stabilization and Revegetation of Adjacent Area. GG
Stabilization and Revegetation of Adjacent Area FF
Minor Components

Mobilization/Demobilization

Subtotal
Contingencies ,@ 25%
Special Construction Techniques @ 10%

Subtotal
Engineering and Surveying @ 10%
Legal and Administration $3 4%
Construction Management Services @ 15%

TOTAL PRELIMINARY COST ESTIMATE

Cost

$ 575,000
427,000
147,000
19,000
116,000
37,000

90,000

$ 1,411,000
353,000
141,000
$ 1,905,000
191,000
76,000
286,000

$ 2,458,000



4, The amount of annual funding available for design and construction
activities for this project will require phasing of the construction.

Phasing of the construction planned for the patented land in Bear Valley will
affect the overall project cost in several ways. Mobilization and demobilization
will occur during construction season, and this cost must be added to the re-
maining project cost for each additional construction season. The materials,
labor, and equipment are subject to inflation between the construction seasons,
and these costs must be increased to allow for inflation. A conservative esti-
mate for annual inflation is ten percent, which should be applied to the cost of
the remaining work. Some construction materials mill be purchased directly
from the manufacturer, and when such materials are ordered in large quantities,
the unit cost is decreased. These construction materials may not be fully in-
stalled during one construction season, and the cost to store the materials for
use the next year versus a higher unit cost for a smaller quantity must be corn-
pared. Tbe engineering design work associated with the project will mostly be
conducted prior to and during the first construction season. However, some
engineering and surveying work will have to be undertaken in the second and any
subsequent construction seasons. The need for additional engineering work may
be greater than anticipated in subsequent construction seasons if the project
sitecannot be fully stabilized at the end of each construction season due to early
winter conditions or an extremely wet spring. Changes in the scope of the
project between phases of construction also may change the overall project cost.

There are many possible combinations of these and other factors which may
influence the cost of a project because of phasing construction over several
seasons. A hypothetical example of the effect of phasing construction of the
selected alternative is presented in Table 5-4. The annual funding available for
construction of the project is assumed to be $500,000 in the example. Inflation
is assumed to be 10 percent per year. Mobilization and demobilization costs are
added each year and are assumed to inflate at 10 percent per year. The example
presented in Table 5-4 indicates that given these assumptions, the phasing of
construction could extend the construction over seven years at a. total estimated
construction cost of approximately $3,519,000.

CONSTRUCTION SCHEDULING

The construction schedule for the selected alternative will be dependent upon
how the project is phased and the funding available for each construction season.
It will be essential to schedule construction activities such that the progress

each season is maximized by using on-site equipment as efficiently as possible.
It will be equally important to schedule interim stabilization of each unfinished

work area between the construction seasons.

The 1985 construction activities will begin in mid-July or August and extend
through mid to late October. It is recommended that the most severe eroded
sections of stream reach D be stabilized during the 1985 season. The amount of
construction on stream reach D which could be completed during the 1985 sea-
son, given an assumed level of funding at $500,000, is approximately 67 percent
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TABLE 54

HYPOTHETICAL EXAMPLE
EFFECT OF CONSTRUCTION PHASING ON OVERALL PROJECT COST
BEAR VALLEY CREEK FISH HABITAT ENHANCEMENT PROJECT

Cost Dollar Amount Unadjusted Inflation (10%) Mobilization & Total Remaining
to Complete of Annual cost= of on Remaining Demobilization cost to
Construction Construction Construction Remaining Construction costs= Complete
Season ($1 ($1 Construction ($) CostsP (4 ($1 Constructiond ($)
1985 2,388, 000e 500,000 1,888,000 188,800 55,000 2,131,800
1986 2,131,800 500,000 1,631,800 162,200 60,500 1,855,500
1987 1,855,500 500,000 1,355,500 135,600 66,600 1,557,700
1988 1,557,700 500,000 1,057,700 105,800 73,300 1,236,800
1989 1,236,800 500 ) 000 736,800 73,700 80,600 891,100
1990 891,100 500,000 391,100 39,100 88,700 518,900
1991 518,900 518,900 -O- -O- -O- -O-
TOTAL $ 3,518,900f

?Jnadjusted cost does not include inflation on balance carried forward to next year or mohilization/demohilization costs.

bInflation assumed to be 10% per year. This cost is carried forward to the next year.
CMobilization/Demobilization costs are inflated at 10% per year and carried forward to the next year.
dTins cost is forwarded on to the next year as the cost to complete construction.

eENR Index Value = 4200. This cost is adjusted to account for mobilization & demobilization at $50,000 for the first
construction season.

fThis total represents the total estimated construction cost of the project over the phased construction period.



of the construction ultimately planned for the reach. The stabilization which
could be accomplished in 1985 may include floodplain excavation and construc-
tion, erosion control blanket and geotextile fabric installation, riprap placement,
seeding, and some riparian revegetation on those portions of reach D with exist-
ing vertical streambanks. The material excavated from reach D in 1985 would
be used to fill the flat area north of reach E. The fill material would be com-
pacted and temporarily stabilized with stockpiled riprap and a mixture of annual
grasses.

The construction scheduled for future years will be better defined following the
design phase and the 1985 construction season. The phasing of the project may
extend the period of construction for a number of years, and the construction
schedule must remain flexible to meet the most immediate needs of stabilizing
and revegetating the patented land.

SUMMARY

This chapter has provided estimated construction quantities, a preliminary cost
estimate, and discussions on phasing and scheduling of construction, for the
selected alternative. The selected alternative has a total preliminary estimated
cost of approximately $2.5 million. Construction will have to be phased over a
number of years, which will increase the overall cost of project at completion
due to inflation. The 1985 construction schedule includes stabilization of the
severely eroded portions of stream reach D.

5-5



CHAPTER 6

LIVESTOCK ACCESS PLAN

INTRODUCTION

This chapter presents a livestock access plan for the selected alternative on the
patented land in Bear Valley. FOUR types of fencing are analyzed in terms of
construction effort, estimated cost, effectiveness, reliability, operations and
maintenance requirements and costs, acceptability, and duration of service. A
recommendation is made for the type of fencing best meeting the criteria listed
above. Livestock crossings also are discussed in terms of these criteria. The
potential effects of the selected alternative on livestock access and utilization
within the boundaries of the patented land are presented at the end of this
chapter.

The fencing will be required as part of the selected alternative to protect the
investment in stabilization materials and revegetation efforts. Livestock and
wildlife which graze on the patented land will have to be excluded from the
stabilized areas to allow the new vegetation to become established. It is im-
portant to remember that the fence may only help control the livestock move-
ment within the meadow but will not keep all animals out of the revegetated
areas. The purpose of the fencing will be to discourage animal use of the stabil-
ized areas.

The Big Meadows area is part of a three pasture rest-rotation system called the
Bear Valley Allotment which is managed by the USFS. The Big Meadows pasture
provides approximately 1527 animal unit months (AUM'’s) out of a total ranging
from 3089 AUWSs to 3280 AUM'’s available for utilization when Big Meadows is in
the grazing rotation. The rest-rotation system involves resting one pasture and
grazing the other two pastures during any given year. The system is on a three
year cycle, which means that during any three year period, a pasture will be
grazed for two years and rested for one year. The USFS currently has three
permittees which graze livestock in the Bear Valley Allotment. These permit-
tees are David Little, the MacGregor Land and Cattle Company, and Callendar &
Beckman. The Big Measows pasture is scheduled to be grazed in the early sum-
mer months of 1985 and the late summer months of 1986. A total of 857 cattle
graze on the Bear Valley Allotment each year between the three permittees, and
the grazing season lasts from July | to October 15. The pastures are separated
by fences which are maintained by the USFS.

The patented land is grazed. by livestock when the Big Meadows pasture is in the
grazing rotation. There are no fences separating the patented land from the
National Forest System land, and the livestock move freely throughout the Big
Meadows pasture. The existing grazing operators utilize the patented lands in
Bear Valley by permission from Bear Valley Minerals, Inc., which is the owner of
the patented lands.
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The area of the patented land proposed for fencing is shown in Figure 3-1, and
includes the eroding stream reaches and disturbed adjacent mine tailing. The
fencing would completely surround the proposed improvements at a length of
approximately 13,000 feet. The area is estimated to have a limited number of
AUWSs as compared to surrounding pasture land. Most of the area proposed to be
fenced currently supports no significant vegetation. The revegetation efforts
will be conducted to develop new vegetative communities in the disturbed areas
which could eventually provide additional AUM’'s on the patented land. A brief
analysis of the types of fencing which could be used to exclude livestock from
the improved portions of the patented land is presented in the next section.

DESCRIPTION AND EVALUATION OF FENCING ALTERNATIVES

This section presents a description and evaluation of the fencing alternatives
considered for excluding livestock from the improved areas on the patented land.
The fencing alternatives are analyzed and evaluated in terms of various criteria
developed for the project. These criteria include:

° Constructability

Reliability and Effectiveness

Acceptability

Duration of Service

Estimated Cost

Operation and Maintenance Requirements and Costs

L e 0

4 recommendation for the type of fencing which should be used is made based on
the evaluation.

There are several constraints which must be considered in the analysis of the
fencing alternatives. The patented land in Bear Valley is remote and any fencing
must have low operation and maintenance requirements. The area receives deep
snowpacks during the minter months which exert heavy loads on fences. The
meadow area is either wet or inundated during spring runoff. The existing
vegetation may grow to a height of two feet in the undisturbed areas when the
pasture is in the rest cycle. The fence must have a duration of up to ten years
which will allow the new vegetation to become established.

Description of Fence Types

Four types of fencing are considered in the analysis including: 1) New Zealand
type electric fences; 2) jackleg fences; 3) post and pole fences; and 4) laydown
barbed wire fence. The New Zealand type electric fence consists of three high
tensile steel wires mounted on self-insulating solid fiberglass poles, and features
high-powered energizers that send short-duration, high amperage impulses
through the wires. The energizers can be adjusted to send from 11 random pulses
up to 60 regulated pulses per minute, and may be powered by a 12-volt battery
and solar cell recharge system. The jackleg fence is comprised of wooden poles
stacked horizontally in a “zig-zag” pattern overlapping the pole ends. The post
and pole type fence is constructed using wooden posts with the ends buried at
least two feet deep and wooden poles attached horizontally between the posts.
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The laydown barbed wire fence consists of steel posts with the ends buried at

least 30 inches deep and four strands of barbed wire attached to the posts using
“Davison clips.” Wooden *“dancer” poles are attached vertically to the barbed

wire at 80 foot intervals, and the “Davison clips” are turned to release the wire
from the steel posts in the fall, allowing the fence to be layed down over the
winter. The “dancer” poles keep the barbed wires from becoming tangled after
they are laid down in the fall. The wires are reinstalled each spring on the steel
posts using the “Davison clips” after the snow melts away.

Evaluation of Fencing Alternatives

Each of these fences could be constructed to a height of four feet to exclude
livestock from the revegetated areas. The performance of each fence is variable
given the constraints discussed earlier. The four different types of fence are
evaluated in the following subsections based on the criteria presented at the
beginning of the previous section.

Constructability. The New Zealand type electric fence, an post and pole fence,
each require a higher level of construction as compared to the other two types of
fences. The electric fence involves constructing a system which not only repels
livestock with impulses of electricity but also must accommodate winter snow
loads. The electric fence system can be designed to provide flexibility for
winter snows, however, such design features increase the complexity of con-
struction and the cost. The post and pole fence requires augering or digging of
holes for setting the posts and attaching the poles so the fence will remain intact
over its period of service. This involves more construction per length of fence
than the other three types of fences included in this evaluation. The jackleg
fence is easily constructed in relatively flat areas such as Big Meadows. The
laydown barbed wire fence also involves simple construction. The steel posts are
driven into the ground with a hand operated fence post driver and the wires are
attached to the posts with the clips. The “Davison clips” require a special hand
tool to attach the wire to the post. The laydown fence can be installed by two
workers at a rate of 1300 feet per day.

Reliability and Effectiveness. The four types of fences have varying degrees of
reliability and effectiveness. The New Zealand type electric fence can be un-
reliable because of grounding problems with water and high growing vegetation.
The electric fences are sometimes vandalized because the solar recharging sys-
tem is an attractive item. Electric fences can be ineffective if livestock have
not been exposed to them, and some cattle will disregard electric shocks to get
through the fence. Jackleg fences are generally reliable, however, the high
water may displace pieces of the fence as it becomes older. Jackleg fencing also
may be affected by snow loads. The jackleg fence cannot be used in the flood-
plain or crossing the stream, because it will eventually fail if debris piles up
against the side of the fence during high water. Jackleg fences are mostly
effective in controlling livestock, however, cattle can sometimes push the
fencing over by rubbing against weak sections. Post and pole fencing is generally
reliable, however, the wet meadow conditions of the patented land may cause
the fence posts to rot in several years. The fence posts can be treated before
installation, but the treatment may only extend their life by several years. Post
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and pole fences cannot be used in the floodplain or crossing the stream because
of debris pileup during high water. The post and pole fences are effective for
excluding livestock unless a pole breaks and allows cattle entry to the re-
vegetated area. The laydown barbed wire fence is the most reliable because it is
not affected by snow loads, the steel posts will not be affected by wet meadow
conditions, and it can be used in the floodplain and across the stream. The
barbed wire can rust over time, however, it generally lasts longer than ten years.
The laydown fence is expected to have good effectiveness for excluding livestock
as barbed wire is used in range areas throughout the region (Don Justus, personal
communication, 1985!.

Acceptability. The four types of fences have different levels of acceptability
among grazing operators and range managers. The New Zealand type electric
fence is not widely used and relatively new to the Northwest. The post and pole
fence and jackleg fence are aesthetically pleasing and used throughout portions
of Idaho. The laydown barbed wire fence appears to be acceptable to both
grazing operators and range managers in areas where heavy snows accumulate
during the winter months (Justus, personal communication, 1985; Kriz, personal
communication, 1985).

Duration of Service. The four fencing alternatives would probably have different
durations of service because of the environmental conditions in Bear Valley. The
electric fence could be expected to last ten years, however, this more complex
fencing system has more parts that can fail or be put out of service. The jackleg
fence is generally expected to have a duration of service exceeding ten years.
The post and pole fence may not last ten years because of the potential for the
posts to rot in the wet soil. The laydown barbed wire fence has a duration of
service which exceeds ten years.

Estimated Cost. The estimated costs of the four fencing alternatives are made
based on April 1985 unit prices for a four foot high fence installed in Rear
Valley. These estimated costs include materials, equipment, and labor for con-
struction of the fences. Operation and maintenance costs are not included in the
estimated cost. The total length of the fence is assumed to be 13,000 feet for
each alternative, and includes two stream crossings. The unit costs and total
estimated cost for each alternative is presented in Table 6-1. The laydown
barbed wire fence has the lowest total estimated cost.

Operation and Maintenance Requirements and Costs. The fencing alternatives
have different operation and maintenance requirements and costs. The New
Zealand type electric fence has to be checked regularly to insure proper oper-
ation and that the system is not grounding out. The manufacturers recommend
clearing grass and other vegetation along the fence line regularly to help prevent
grounding of the electrical system. The electric fence is maintenance intensive
and would probably require a total of two man-weeks per year, in addition to any
repairs which have to be made. The estimated cost of annual operation and
maintenance for the New Zealand type electric fence is approximately $1,500-
$2,000 (April 1985 dollars). The jackleg fence and post and pole fence both have
very low operation requirements. The post and pole fence has potentially moder-
ate maintenance requirements and costs if the wooden posts rot because of the

6-4



wet soils. It is difficult to estimate an annual cost for maintenance of the post
and pole fence and jackleg fence, however, a figure of 2 man-days at $400 per
average year (April 1985 dollars) may be assumed for checking and repair of each
type of fence. The laydown barbed wire fence has relatively low operation and
maintenance requirements and costs. The fence is laid down in the fall which
would require a two man crew for one half day. The fence is put up in the spring
following the peak of the runoff and would require a two man crew one half day
to complete the job. An additional half day would be spent making minor repairs
when the fence is put up in the spring. The total annual operation and main-
tenance requirements would be three man days at $600~$1,000 per year (April
1985 dollars) including miscellaneous parts for repair and labor.

Recommended Fencing Alternative

The recommended fencing alternative for enclosing the improved areas on the
patented land in Bear Valley is the laydown barbed wire fence. This fencing
alternative is easily constructable, reliable, effective, generally acceptable, will
provide over ten years of service, and has the lowest estimated cost of the four
types of fence evaluated. The laydown barbed wire fence has low to moderate
operation and maintenance require.ments and costs. The fence must be laid down
in the fall and put back up in the spring each year. The use of “Davison clips” in
the laydown fence reduces the operation and maintenance time required during
the spring and fall. The laydown fence also can be easily phased with the con-
struction of the selected alternative. Extension of the fence around areas im-
proved during the second and subsequent years of construction can be easily
accomplished.

LIVESTOCK CROSSINGS

There are no anticipated livestock crossings to be constructed as part of the
improvements planned for the patented land in Bear Valley. The fencing will not
extend across the road at the bridge in Section 15, but would be constructed
parallel to the upstream side of the road and bridge. This will allow for move-
ment of livestock across the bridge and not require installation of cattle guards
in the roadway. The livestock will be restricted from crossing the stream by the
fence enclosing the improved reaches, but animals may still cross the stream
unimpeded downstream of the bridge in Section 15 and upstream of reach D.

EFFECTS OF SELECTED ALTERNATIVE AND RECOMMENDED FENCING ON
LIVESTOCK

‘The selected alternative and the recommended fence enclosing the improve-
ments will have minor effects on existing livestock operations and access in the
Big Meadows area of Bear Valley. The fencing will be located entirely on
patented land and enclose areas presently producing limited or no vegetation.
The main road through the patented land is sometimes used to drive cattle to and
from Big Meadows and the small meadow areas south of the patented land. A
secondary livestock access route to the west of Bear Valley Creek is apparent in
low level photographs of the area !'BPA, 19841. Both of these access routes are
shown in Figure 6-1 along with the proposed fencing around the selected alter-
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TABLE 6-I

ESTIMATED COSTS FOR FENCING ALTERNATIVES
BEAR VALLEY CREEK FISH HABITAT ENHANCEMENT PROJECT

unit Estimated

Fencing Alternative cost ($1 unit cost ($I*
New Zealand Type Electric 1.50 lin ft 20,000
Jackleg 4.00 lin ft 52,000
Post and Pole 4.00 lin ft 52,000
Laydown Barbed Wire 0.75 lin ft 10,000

*Based on total length of 13,000 feet of fencing for the Selected Alternative.
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native. One effect of the fencing on livestock will be an exclusion of the

ammalsom the west side of Bear Valley Creek south of the bridge in Section
15.

The selected alternative could have beneficial long term effects on the livestock
after the new vegetation becomes estzblished in the stream reaches and adjacent
areas. The fencing will probably be left in place for ten years, and then it may
be removed depending on the success of the revegetation efforts.

SUMMARY

This chapter has described and evaluated four alternatives far fencing around the
selected alternative on ‘the patented land in Bear Valley, and has provided a
recommended fencing alternative which would have only minor effects on cur-
rent and future livestock access routes and operations. The laydown barbed wire
fence is recommended based upon evaluation of: various criteria established for
the project. The fence will be maintained foi at least ten years in order to help
promote revegetation of the most severly disturbed areas cm the patented land.
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713.0044
June 20, 1985
Shoshone-Bannock Tribes
P. 0. Box 306
Fort Hall, ID 83203
Attention: Dr. Richard C. Konopacky, Project Manager
Subject: Bonneville Power Administration Contract No. 83-359

Bear Valley Creek Fish Habitat Enhancement Project

Gentlemen:

We are pleased to submit ten copies of the Preferred Alternative Report for the
Bear Valley Creek Fish Habitat Enhancement Project. This report is the output
for Contract Amendment No. 5 to our November 15, 1984 contract. At your
instruction, copies of this report are being given directly to Bear Valley
Minerals, Inc. and Bonneville Power Administration. Additional copies of the
report are being produced and will be sent to members of the Interagency Task

Force on the attached mailing list at your direction.

James M. Montgomery, Consulting Engineers, Inc. (JMM) wishes to express its
appreciation for the constructive review, technical input, and information pro-
vided by Dr. Konopacky and Mr. Bowles of the Shoshone-Bannock Tribes. The
JMM project team also wishes to express their gratitude’for the patient assist-
ance of Bear Valley Minerals, Inc., the Bonneville Power Administration, the

USDA-Forest Service, and Idaho Department of Fish and.Game.

This report presents a description, analysis, and evaluation of the alternative
preferred for implementation on the patented land in Bear Valley Creek.
includes chapters discussing implementation and construction considerations, and
also presents a livestock access plan. The preferred alternative is a refinement
of 1) the alternative selected by the Shoshone-Bannock Tribes and the
Interagency Task Force at their meeting held in Boise on April 2, 1985, and
2) the recommended alternative from the Draft Feasibility Report submitted to
the Shoshone-Bannock Tribes on March 26, 1985. The preferred alternative also

had significant input from Bear Valley Minerals, Inc.

we would like to remind you that the information contained in this report may be
subject to modification based on further investigation and verification of field
conditions.  All written comments on this report should be directed to Dr.

Konopacky.



- JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC. Argonaut Buikiing, Sulte 210 1301 Vista Avenue, Boisa, idaho 83705, (206) 345-5885 -

Shoshone-Barmock Tribes -2- June 20, 1985

Again, we appreciate all of the assistance and cooperation provided to JMM in
conducting this study. We look forward to working with the Shoshone-Barmock
Tribes., Bonneville Power Administration, the agencies represented on the Inter-
agency Task Force, and Bear Valley Minerals, Inc. in successful implementation
of this important project in Bear Valley Creek. If you have any questions, or
comments, please call us at (208) 345-5865.

Very truly yours,

=77

Edwin T. Cryer .
Project ager

Brian D. Limkrg
Project Engineer/Scientist

Attachment

Enclosures
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Mailing List for Selected Alternative Report, Bear Valley Creek Fish Habitat
Enhancement Project:

John Adams, Bear Valley Minerals,, Inc.

Gerald Grandey, Bear Valley Minerals, Inc.
Harold Roberts, Bear Valley Minerals, Inc.

Brian Hanson, Holland & Hart, Langroise, Sullivan
Larry Everson, BPA

John Lavin, USDA - Forest Service, BNF

Jack Smith, USDA - Forest Service, BNF

Pat Aguilar, USDA - Forest Service, BNF

Ken Ohls, USDA - Forest Service, BNF

Lyn Hunter, USDA - Forest Service, BNF

Gene Cole, USDA - Forest Service, BNF

Don Corley, USDA - Forest Service, BNF

Don Newberry, USDA - Forest Service, BNF
William Platts, USDA - Forest Service, Int. For. Range Exp. Sta.
Stephen Monsen, USDA - Forest Service, Int. For. Range Exp. Sta.
Herb Pollard, IDFG

Terry Holubetz, IDFG

Will Reid, IDFG

Dave Shaw, IDWR

Karl Gebhardt, USDI - BLM

Jim Nee, USDI - FWS
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CHAFTER 1

SUMMARY

The Preferred Alternative Report provides a detailed description and analysis of
the alternative selected for protecting, mitigating and enhancing fish habitat in
the Bear Valley Creek study area, and also includes a description and analysis of
the stream channel realignment proposed by Bear Valley Minerals, Inc.

2 presents an introduction to the report and includes a statement of the problem,
purpose and background, the scope of study for the project, report utilization,
and authorization. The preferred alternative is described in Chapter 3, and is
comprised of seven components which involve stabilization and revegetation of
three stream reaches and two adjacent areas, and construction of a stream chan-
nel realignment on the patented land downstream of the enhancement portion of
the project. The implementation considerations for the project are discussed in
Chapter 4, and they include land ownership, potential conflicts with existing and
future use of the patented land, and the permit requirements and acquision.
There are a total of ten permits, approvals, or actions required for implementa-
tion of the enhancement portion of the preferred alternative. Chapter 5 pro-
vides a discussion on construction considerations including estimated construc-
tion quantities, preliminary cost estimates, phasing of construction, and con-
struction scheduling. The cost estimate prepared for the preferred alternative is
considered a feasibility level estimate with an accuracy of plus 50 percent and
minus 30 percent. The total preliminary estimated cost for the enhancement
portion of the preferred alternative is approximately $2,153,000 (mid-1985
dollars), and construction will be phased over several years.. The total prelimi-
nary estimated cost for the stream channel realignment portion of the preferred
alternative is approximately $5,682,000 (mid-1985 dollars). Chapter 6 presents
the livestock access plan which describes and evaluates four alternative types of
fencing, livestock crossings, and the effects of the preferred alternative on the
existing livestock operations.



CHAPTER 2

INTRODUCTION

STATEMENT OF PROBLEM

The past thirty years have shown a significant decline in the return of chinook
salmon and steelhead to their natural spawning areas in ldaho. There are several
significant reasons for the loss of this important resource, including the dams on
the lower Columbia and Snake and Clearwater Rivers, increased fishing pressures
by commerical, sport and subsistence fishermen, reduced flows during critical
migration periods, water quality problems, and the continuing destruction of
spawning and rearing habitat by natural and human accelerated modification of
stream channels and bed substratum. Numerous studies and reports have at-
tempted to quantitatively and qualitatively assess the impacts of the various re-
ported reasons for the observed decline in natural anadromous fish spawning.
This document is limited to one specific aspect of the overall problem. The
problem addressed by this report is the stabilization and rehabilitation of one
area of sediment production, believed to be affecting extended areas of down-
stream spawning and rearing habitat. This problem area is the privately held,
previously mined lands in the Big Meadows area of the Bear Valley Creek drain-
age (Figure 2-1). The project study area includes portions of Sections 10, 15, and
22, Township 11 North, Range 8 East, Boise Meridian. It has been estimated that
during the past 11 years, at least 11,000 cubic yards of fine, decomposed granitic
material has been eroded from approximately two miles of stream bank and
areas adjacent to the stream within the study area. Bear Valley Creek was
diverted into its present stream channel through the mined area in 1969 and an
estimated 500,000 cubic yards of material have been eroded and transported
downstream. This material has subsequently been redeposited in the downstream
headwaters of the Middle Fork of the Salmon River, which includes a significant
portion of the historical spawning areas on the Salmon River drainage. Areas of
Bear Valley Creek have historically provided very important chinook salmon
spawning and rearing habitat. Chinook salmon redd counts in Bear Valley Creek
prior to the 1950’'s ranged from an estimated 600 to 1200 during each year. The
1984 chinook salmon redd counts were estimated at 60 for Bear Valley Creek
(Konopacky, personal communication, 1985). The decrease of chinook salmon
redds in Bear Valley Creek over time has led to identification of the need for
preserving the diversity of the gene pool of these wild fish.

The Draft Bear Valley Creek, lIdaho, Fish Habitat Enhancement Project Feasi-
bility Report (JMM, 1985) identified the problem erosion and sedimentatior
areas, and provided an analysis and evaluation of alternatives for eliminating or
ameliorating the problems within the patented land of the Bear Valley Creek
drainage. This report provides a description and analysis of the alternative pro-
posed for implementation on the patented land.

PURPOSE AND BACKGROUND

The purpose of this report is to provide the Shoshone-Bannock Tribes (Tribes)
with a detailed description of the preferred alternative that will permit con-
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struction of enhancement and mitigation measures in order to protect existing
spawning and rearing habitat areas presently undergoing degradation. The Bear
Valley Creek Habitat Restoration project has been undertaken in conjunction
with other concurrent studies and those yet to be performed, that fall under the
Salmon River Habitat Enhancement Program funded by the Bonneville Power
Administration (BPA). This program provides offsite enhancement as partial
compensation for fish habitat damage and migration problems related to hydro-
electric power projects in the Columbia River Basin. These other studies will
evaluate the feasibility of making improvements on the public lands in Bear
Valley Creek in order to protect downstream habitat and provide mitigation
measures for the area in question. The project is listed in program measure
704.(d}(1), Table 2 of the Northwest Power Planning Council’s 1984 Columbia
River Basin Fish and Wildlife Program.

The Tribes are sponsoring this project because the Middle Fork of the Salmon
River drainage is part of their traditional subsistence fishing ground, as provided

in the Treaty with the Eastern Band Shoshoni and Bannock, 1868 and its amend-
ments. The Tribes have invested significant manpower and resources into
various studies and management programs for the protection and enhancement of
anadromous fish in the Salmon River drainage. The Bear Valley Creek Fish
Habitat Enhancement Project is one of the primary habitat protection efforts
undertaken by the Tribes.

During the period from 1954 to 1959 the presently patented (privately owned)
land (Figure2-1) in Big Meadows of the Bear Valley Creek drainage was dredge
mined for the strategic mineralcolumbite and euxenite. The past mining oper-
ation incorporated reclamation methods appropriate to the technology of the
times, however, the site has increasingly become a chronic problem area as a
result of these earlier activities. During the past 25 years, the stream has
eroded the dredge tailing and undisturbed placer material vertically and horizon-
tally, resulting in the generation of substantial quantities of sediment which
subsequently were transported to downstream reaches. The sedimentation has
contributed to a reduction of spawning and other critical habitat areas for
chinook salmon. The overall purpose of the project, as described in the Project
Work Plan (JMM, 1984), is for the Bear Valley Creek Habitat Restoration Pro-
gram to develop and implement alternatives which will reduce the erosion and
sedimentation and enhance the fish habitat.

The preferred alternative includes a stream channel realignment component
which would divert the flow of Bear Valley Creek from a point upstream of the
bridge in Section 15 to the north end of the patented land. The stream channel
realaignment would be constructed as part of any potential future mining activity
on the patented land. The preferred alternative, comprised of the stream chan-
nel enhancement and the realignment, was developed in conjunction with Bear
Valley Minerals, Inc., owner of the patented land on Bear Valley Creek. The
purpose of the preferred alternative is to provide for fish habitat enhancement
and potential future mining in an environmentally sound manner on the patented
land.
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SCOPE OF STUDY

This report presents a detailed description and analysis of the preferred alterna-
tive for the patented land in Bear Valley. The enhancement portion of the
preferred alternative was described in the Draft Feasibility Report (JMM, 1985)
as one of four project alternatives formulated to meet the objectives of the
project. The Draft Feasibility Report was written and developed from a techni-
cal approach presented in the Project Work Plan (JMM, 1984). Brief discussions
of the Project Work Plan and Draft Feasibility Report are included below.

Project Work Plan

The Project Work Plan (JMM, 1984) was prepared in part as a guide for 1) docu-
menting the erosion and sedimentation problems in the study area; and 2) evalu-
ating alternatives necessary to control the problems and improve fish habitat
conditions. JMM identified a number of tasks for the feasibility study in the
Technical Approach section of the Project Work Plan. The results of the initial
tasks were presented to the Shoshone-Bannock Tribes and the Interagency Task
Force in a series of ten separate technical memoranda. The technical memo-
randa were used to prepare portions of the Draft Feasibility Report (JMM, 19851,
which was the primary output of the last work task in the Project Work Plan.
Copies of the Project Work Plan were submitted to the Shoshone-Bannock Tribes
and members of the Interagency Task Force for comment in November 1984.

Draft Feasibility Report

The Draft Feasibility Report (JMM, 1985) was prepared to document 1) the re-
sults of a data and literature search, 2) the data analysis of physical characteris-
tics and erosion problems in the study area, 3) the procedure used to formulate
and develop alternative components, and 4) the analysis and evaluation of project
alternatives using engineering and environmental criteria. The Draft Feasibility
Report identified a recommended alternative for implementation within the
patented land in Bear Valley. A refinement of the recommended alternative is
presented as part of the preferred alternative in this report.

Data and Literature Search. The data and literature search resulted in a com-
pilation of information about past studies in Bear Valley and related analogous
studies in similar areas. The information and data collected on Bear Valley was
primarily qualitative, but sufficient to complete the feasibility study within the
stated assumptions. The literature compiled for the project includes reports,
articles, and other information on similar projects which was used in the devel-
opment of alternatives. Some of the literature on stream habitat enhancement,
riparian revegetation, and bank restoration is referenced in this report.

Characterization of the Study Area and Problem Identification. The physical
characteristics and erosion problems of the study area were analyzed using the
data and information collected on Bear Valley. Surface water hydrology was
analyzed using a computer model to estimate a design event streamflow. The
1974 snowmelt runoff was determined to be an appropriate design event, yielding
an estimated peak flow of 616 cfs from the study area and its tributary water-
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shed. ‘Groundwater flows of 20 to 3'0"cfs Were estimated from the limited stream
gauging data, The plants in the study area were characterized in terms of four
vegetation types. Erosion and sedimenttion rates were estimated from USDA-
Forest Service (USFS) cross section data. Soils were described in terms of three
main landtype associations recognized by the USFS. Geology and mineral re-
sources were characterized from various government agency reports and in-
formation provided by Bear Valley Minerals, Inc. Upon completion of these and
other data analyses, the study area was systematically divided into stream
reaches and adjacent areas according to severity of erosion and associated prob-
lems using a set of evaluation criteria. The problem stream reaches and ad-
jacent areas were then ranked and assigned a priority for development of pre-
liminary alternatives.

Preliminary Alternative Development. The preliminary alternatives were
formulated and analyzed using a procedure incorporating the objectives of the
project. Alternative components developed for the study area ranged from di-
version of the stream around the mined area. to statbilization of the stream chan-
nel in its existing alignments. The alternative components were then screened
based on relative construction cost, engmeering feasibility and constructability,
implementation requirements, reliability; and effectiveness. The screening pro-
cedure resulted in identification of four project alternatives which would each
provide an overall solution to the identified problems within the study area. The
“no action alternative" was briefly discussed and not considered furtlier because
it would not meet the project objectives.

Analysis and Evaluation of Project Alternatives. The project alternatives were
described by component and thebin evalusted using engineering and environmental

criteria. These criteria included:

Engineering Feasibility and constructability
Reliability and Effectiveness
Implement&ion Considerations
Environmental Effects

Preliminary Cost Estimates

The project alternatives, including the recommended alternative, are briefly de-
scribed below.

Project Alternative 1. Project Alternative | would involve constructing a
15,600 foot diversion channel throughout the length of the patented land in Bear
Valley. The objectives of this alternative are to divert Bear Valley Creek around
all of the problem stream reaches through a stabilized channel with constructed
floodplain ‘and revegetate ‘two problem adjacent areas. There are four primary
components comprising Project Alternative 1 including the main diversion chan-
nel, a west side drainage channel, and stabilization of the two problem adjacent
areas. The total preliminary cost estimate of Project Alternative | is approxi-
mately $18.6 million (March 1985 dollars).

Project Alterntive Il: Project Alternative Il involves constructing a 9,200
foot diversion Channel through a portion fo the patented land in Bear Valley. The
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onjectives of this alternative are to divert Bear Valley Creek around three prob-
lem stream reaches through a stabilized channel with constructed floodplain,
stabilize/revegetate two problem stream reaches, and stabilize/revegetate two
problem adjacent areas. There are six primary components comprising, Project
Alternative Il including the main diver&n channel, a west side drainage channel,,
and stabilizing the two problem stream reaches and two problem adjacent areas:
The total preliminary cost estimate of Project Alternative If is approximately
$11.9 million (March 1985 dollars).

Project Alternative Il1. Project Alternative Ill would involve constructing
a 12,800 foot diversion channel through a portion of the patented land in Bear
Valley. The objectives of this alternative are to divert Bear Valley Creek around
five problem stream reaches through a stabilized channel with constructed Flood-
plain, and stabilize/revegetate two problem adjacent areas. There are four pri-
mary components comprising Project Alternative Il including the main diversion
channel, a west side drainage channel, and stabilization of the two problem ad-
jacent areas. The total preliminary cost estimate of Project Alternative Il is
approximately $14.8 million (March 1985 dollars).

Project Alternative IV. Project Alternative IV would involve constructing,
a 2,200 foot diversion channel around one problem stream reach and stabilizing
the existing Bear Valley Creek channel through other,, selected areas of the
patented land. The objectives of this alternative are to divert Bear Valley Creek
around one problem stream reach, stabilize/revegetate four PrODIEM stream
reaches in the existing channel, and stabilize/revegetate two problem adjacent
areas. There are seven primary components comprising project Alternative V.
The total preliminary cost estimate of Project Alternative IV is Approximately
53.8 million (March 1985 dollars).

The project alternatives were evalustd ijn terms of the criteria listed earlier
and rated using a point system. The ratings are shown in Table Z-1, and Project
Alternative 1V is rated the highest through this evaluation process. Project
Alternative IV is the recommended alternative, and is refined and described, in
the remaining chapters of this report as the enhancement portion of the pre-
ferred alternative. The Selected Alternative Report (JMMj, 1985) was expanded
to include a stream channel realignment as part of the preferred alternative at
the request of Bear Valley Minerals, Inc. A complete description of the pro-
cedure used in development, analysis, and evaluation of the alternatives as dis-
cussed above may be found in the Draft Feasibility Report (JMM, 1985).

REPORT UTILIZATION

This report considers the Prliminary feasibility of controlling and reducing
erosion and sedimentation arising from the patented land in the Bear Valley
Creek,drainage with an overall objective to enhance fish habitat, Although. care
has been taken, to assure the reliability of the information set forth in this
report, the site specific research has not been as exhaustive as originally pro-
posed, due to the inability to conduct additional field studies in 1984 because of
the onset of winter. Data and factual information obtained from third parties
have not been independently verified. The timing of the study has not permitted
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TABLE 2-1

SUMMARY RATING OF THE PROJECT ALTERNATIVES

. . i liminary Total
Engineering Reliability Pre .
Feasibility and and Implementation | Environmental Cost Point
Project Constructability Effectiveness Considerations Effects Estiniates Ratiog
—Alternative ) 1-5) {15 {1-5). (5-25)
1 1 2 3 3 1 10
I 2 2 3 3 2 12
I e 2 3 3 1 1
v 4 5 3 5 4 21
Point Rating Key:
1 - Paoor
2 = Fair
3 =~ Moderate
4 -Good

5 - Excellent



any assessment of the reliability of data obtained during the course of the study
or at other specific times. Therefore, for these and other reasons, the possibility
of error or misinterpretation of information supplied by third parties connot be
entirely ruled out, though care has been taken to assure the greatest reliability
possible under the circumstances. Nevertheless, all findings, conclusions, data,
and information expressed in this report should be regarded as preliminary and
subject to further refinement and development, when the design of the selected
modifications is actually undertaken.

As currently envisioned, additional field verification will be conducted in spring
and summer 1985 with all necessary design support studies finalized by
July/August 1985. Initial design of the enhancement portion of the preferred
alternative will be completed during the calendar year 1985. Construction of the
project components will be phased over several summer and fall construction
seasons. Final estimated cost, implementation plans, permitting activities and
construction management activities will be addressed during the design phase.

AUTHORIZATION

The Bear Valley Creek, Idaho, Fish Habitat Enhanwment Project is being per-
formed by James M. Montgomery, Consulting Engineers,, Inc. (JMM) for the
Shoshone-Bannock Tribes, under Bonneville Power Administration (BPA) contract
number 83-359. The project is-funded by BPA's Divisign of Fish and Wildlige as
part of the overall effort to protect, mitigate, and enhance fish habitat and
resources impacted by hydroelectric development and operation in the Coliumbia
River Basin. Bear Valley Minerals, Inc. has granted an easement to, fhe Tribes
for conducting the feasibility study on the patented land in Bear Valley,

ABBREVIATIONS

In order to conserve space and improve readability, the following abbreviations
have been used throughout this report:

BLM............ Bureau of Land Management
BPA............ Bonneville Power Administration
cfseiiiinnins cubic feet per second

COE............ U.S. Army Corps of Engineers
cuyd........... cubic yard

cu yd/yr....... cubic yard per year

cuft............ cubic feet

USFS........... USDA-Forest Service

L R foot (feet)

| o 1T feet per second

USFWS........ USDI-F&h and ‘Wildlife Service
HEC............ Hydrol ogi ¢ Engineering Center
IDFG........... Idaho Department of Fish and Game .
IDWR. ........ Idaho Department of Water Resources
JMM............ James M. Montgomery, Consulting Engineers, Inc.
lin ft........... linear foot (feet)

Sq Mi....euene.. square mile(s)
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tons/sq mi/yr

tons/yr. ......
Tribes..........

milligram(s) par liter
millimeter

mean sea level

USDA - Soil Conservation Service
square feet

square yard

tons per square mile per year
tons per year

The Shoshone-Bannock Tribes
USDI - Geological Survey
year
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CHAPTER 3’

DESCRIPTION OF THE PREFERRED ALTERNATIVE

INTRODUCITON

This chapter provides a detailed description of the Bear Valley Creek Fish
Habitat Enhancement Project preferred alternative by its individual components.
Each component corresponds to an identified problem stream reach or adjacent
area on the patented land, as presented in the Draft Feasibility Report (JMM,
1985). In, addition, a stream channel realignment is proposed for Bear Valley
Creek on the patented land as part of the preferred alternative. The preferred
alternative is comprised of seven components, including stabilization and re=
vegetation of three stream reaches and two adjacent areas, the stream channel

realignment, and minor components. The minor components consist of re-
vegetating small, isolated disturbed areas and fencing around enhancement areas
on the patented land.

Two additional stream reaches were identified as part of the recommended al-
ternative in the Draft Feasibility Report (JMM, 1985), Stream reaches B and |
will be given further consideration when site access is possible, but are not
discussed in detail in this report. These two problem stream reaches will receive
further study during the, 1985 field season to determine the extent of the prob-
lems and the need for stabilization and revegetation. Recommendations for
stream reaches B and I will be made in a technical memorandum to be prepared
following a late June 1985 field session in Bear Valley with the Interagency Task
Force.

A summary analysis of the preferred alternative is presented at the end of this
chapter and includes an explanation of the recommended construction treat-
ments and a brief discussion of the project objectives in terms of the preferred
alternative. It is important to remember that the overall goal of the preferred
alternative is to enhance fish habitat in Bear Valley Creek.

DESCRIPION OF THE PREFERRED ALTERNATIVE COMPONENTS

The preferred alternative components are described below in terms of location;
proposed modifications, design streamflow, stream velocity, stream channel
width, constructed floodplain features, riparian vegetation and stabilization, and.
other characteristics, as applicable. The discussion is focused on the stabiliza-
tion and revegetation of stream reaches D, E, and G, revegetation of adjacent
areas GG and FF, the stream channel realignment, and minor components, as
shown in Figures 3-1 and 3-9. Schematic drawings of the enhancement measures
are included to help describe the preferred alternative components.

Stabilization and Revegetation of Stream Reach D

The stabilization and revegetation of stream reach D will be located as shown on
Figure 3-1. The primary objectives of this component of the preferred alterna-
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tive are to stabilize and revegetate both stream banks and the floodplain of
stream reach D. The improvements will be made over a total distance of ap-
proximately 1500 feet. A schematic section typical of the improvements is
shown in Figure 3-2.

The existing nearly vertical banks along the stream will be excavated back tc
provide a floodplain for stream meandering and snowmelt runoff flood flows.
Cross sections of the constructed floodplain are shown in Figure 3-1. The flood-
plain will be constructed to provide capacity for the estimated design peak run-
off of approximately 250 cfs. The floodplain will be 180 feet wide as determined
by the approximate width of the stream meander belt in Rig Meadows prior tc
the mining activity. The proposed floodplain width is subject to modification
during design of the improvements which will include analysis of the backwater
curve using the HEC-2 computer model. The design peak flow would have an
average depth of approximately 0.8 feet in the constructed floodplain and a
velocity ranging from 1.7 to 2.0 fps. The constructed floodplain is schematically
shown in Figure 3-2.

The banks defining the limits of the constructed floodplain will be sloped 3 to 1
and stabilized with a combination of specialized geotextile fabric, erosion con-
trol blanket, vegetation, and riprap. The geotextile fabric under consideration
has designed openings that provide for vegetative growth. The erosion control
blanket is a natural wood fiber mat which helps promote vegetative growth by
retaining soil moisture, controlling soil surface temperature fluctuations, and
stabilizing disturbed soil surfaces. The side slopes will first be broadcast seeded
with an appropriate mixture of grass seeds to encourage revegetation. Soil
nutrient requirements and fertilization rates will be determined following com-
pletion of field studies. The erosion control blanket will be installed over the
seeded slopes. The geotextile fabric will then be instaled over the lower portion
of the erosion control mat as shown in Figure 3-2. The riprap will be placed on
top of the geotextile fabric at the toe of the side slopes and keyed into the
constructed floodplain to a depth of at least two feet below the invert of the
stream channel. This will help prevent the stream from continuing a meander
into the stabilized floodplain bank. The riprap will have an average diameter of
10 inches and a maximum diameter of 15 inches. The riprap will extend up the
slope to a height of one foot above the design peak flow water surface. The
overall stabilization of the floodplain banks will be applied to both sides of the
floodplain, as shown in Figure 3-2.

The existing low flow stream channel will be left undisturbed in its present
alignment. The stream channel banks will be stabilized with riprap and re-
vegetated with riparian plants to promote establishment of root mats and small
overhangs which provide cover habitat for fish. The riprap will be placed along
the stream where necessary to help build and stabilize banks. Riparian shrubs,
bushes, and other plants or cuttings will be planted along the banks in the wet
zone as discussed by Claire and Scherzinger (19781, and Claire (1980), The con-
structed floodplain will be planted with shrubs and grasses adapted to growing in
capillary zone conditions (Claire and Scherzinger, 19781. Erosion control
blankets will be used in some portions of the constructed floodplain to help
promote the revegetation effort. Soil nutrient requirements and fertilizer ap-
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plication rates will be determined following completion of field studies. The’
establishment of vegetation in the constructed floodplain will help stabilize the
soil surface and return the floodplain to conditions, like those in downstream
areas generally undisturbed by the past mining activity. The streambank and
floodplain stabilization and revegetation for reach D are schematically shown in
Figure 3-2.

The stabilization and revegetation of reach D will require considerable excava-
tion and construction activity. The floodplain construction will generate an esti-
mated 44,000 cubic yards of excess fill material, which will be used to fill, a
portion of reach F (Figure 3-1) and selected sites within adjacent area FF. A’
schematic plan of the stabilization and revegetation of reach D is shown in
Figure 3-3. A complete balanced cut and fill plan will be prepared as part of the
design phase of the enhancement project.

Stabilization and Revegetation of Stream Reach E

The Stabilization and revegetation of stream reach E will be located as shown on
Figure 3-1. The primary objectives of this component of the preferred alterna-
tive are to stabilize the east streambank through. construction of a floodplain and
revegetate both streambanks in reach E. The improvements will be made over a
total distance of approximately 1900 feet, including 200 feet of reach F. The
stabilization of stream reach E will be similar to the description provided for.
stream reach D, however, only the east bank will be excavated to provide a
constructed floodplain. A schematic section typical of the improvements is
shown in Figure 3-4.

The existing nearly vertical east bank along the stream will be excavated back to.
increase the floodplain for stream meandering and snowmelt runoff flood flows.
Cross sections of the constructed floodplain are shown in Figure 3-l1. The flood-
plain will be constructed to provide capacity for the estimated design peak run-
off flow of approximately 270 cfs. The floodplain will be 180 feet wide as
determined by the approximate width of the stream meander belt in Big
Meadows prior to the mining activity. The proposed floodplain width may be
modified during design of the improvements and after further hydraulic analysis
of the backwater curve using the HEC-2 computer model. The design peak flow
would have ad average depth of approximately 0.85 feet in the constructed
floodplain and a velocity ranging from 1.8 to 2.0 fps. The constructed floodplain
section is schematically shown in Figure 3-4.

The east bank defining the limits of the constructed floodplain will be sloped 3 to
1 and stabilized with a combination of specialized geoteatile fabric, erosion con-
trol blanket, vegetation, and riprap, as discussed previously in the section de-
scribing improvements to stream reach D. The west bank of the floodplain
through reach E will be revegetated with riparian shrubs, bushes, and other
plants as necessary. The overall stabilization of the floodplain banks will be
applied as shown in Figure 3-4.

The existing stream channel will be left undisturbed in its present alignment.
The stream channel banks will be stabilized with riprap and revegetated with
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riparian plants to promote encroachment of the vegetation on the stream chan-
nel, as described earlier in the discussion of improvements to stream reach D.
The constructed floodplain in reach E also will be stabilized and revegetated as
described earlier for reach D. The streambank and constructed floodplain

stabilization and revegetation for reach E are schematically shown in Figure 3-4.

The stabilization and revegetation of reach E will require substantial excavation
and construction activity. The floodplain construction in reach E will generate
an estimated 30,000 cubic yards of excess fill material. This excess material
will be used to fill a portion of reach F (Figure 3-1) and selected sites within
adjacent area FF. Approximately 200 feet of floodplain channel side slope
stabilization in the filled portion of reach F is included in the 1900 feet of
improvements selected for reach E. A schematic of the stabilization and re-
vegetation of reach E is shown in Figure 3-5.

Stabilization and Revegetation of Stream Reach G

The stabilization and revegetation of stream reach G will be located at the
bridge crossing in Section 15 as shown on Figure 3-l. The primary objectives of
this component of the preferred alternative are to stabilize both streambanks
above and below the bridge through excavation and revegetation where necessary
in reach G. The improvements will be made over a total distance of 600 feet
along the stream and include revegetation of approximately one acre adjacent to
the stream. The design of these improvements will be initiated following com-
pletion of field studies to help determine the hydraulic capacity of the bridge
and the flood backwater curve. The design will include an analysis of the back-
water curve using the HEC-2 computer model to determine if the bridge con-
stricts streamflow or if the area downstream of the bridge is flooding and
causing upstream areas to flood. The upstream and downstream channel widths
estimated below are subject to modification during design of the improvements.
The stabilization and revegetation of the streambanks in reach G will be similar
to the description provided for reach D, however, a constructed floodplain will
not be incorporated into the improvements because of the bridge width, A sche-
matic section typical of the improvements is shown in Figure 3-b.

The unstable banks in reach G will be excavated back at a 3 to 1 slope. The
existing channel at low flow has a width of approximately 20 feet. The improve-
ments will include widening the existing channel to 30 feet and provide adequate
capacity for the estimated design peak runoff flow of approximately 328 cfs.
The design peak flow would have a depth of approximately 3.0 feet and a
velocity of 3.0 fps. The freeboard required for this flow depth and velocity
would increase the total streambank height to six feet above the invert of the
channel. The 3 to 1 side slopes will be stabilized with specialized geotextile
fabric, erosion control blankets, vegetation, and riprap, as discussed earlier in
the section describing improvements to stream reach D. The size of riprap used
in reach G will have an average diameter of 12 inches and a maximum diameter
of 18 inches. The riprap will extend up the side slopes to a height of one foot
above the design peak flow water surface. Vegetation used in the bank stabiliza-
tion efforts will include ripaian bushes, shrubs, and other plants selected for the
site. The overall stabilization of the streambanks along reach G will be ac-
complished as shown in Figure 3-6.
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The stabilization and revegetation of reach G will require some excavation and
other construction activity. The bank excavation will require moving approxi-

mately 6000 cubic yards of earth, and filling and compacting some of the excess
material along the banks to provide the necessary freeboard through reach G.

The disturbed area adjacent to the stream will be recontoured as necessary, and
stabilized using erosion control blankets in combination with broadcast seeding
and fertilization. The appropriate seed mixtures, soil nutrient requirements, and
fertilization rates will be determined following completion of field studies. A
schematic plan of the stabilization and revegetation of reach G is shown in
Figure 3-7.

Stabilization and Revegetation of Adjacent Area GG

The stabilization and revegetation of adjacent area GG will be located as shown
on Figure 3-1. The primary objectives of this component of the preferred alter-
native are to stabilize and revegetate the disturbed adjacent area GG which will
prevent further erosion. The improvements will cover an area of approximately
1.5 acres. A schematic section typical of the stabilization and revegetation for
adjacent area GG is shown in Figure 3-8.

The eroded portions of adjacent area GG will be recontoured and graded to
provide small terraces and depressions for collection of runoff and retention of
surface water and sediment. These areas will be broadcast seeded and fertilized
as appropriate to promote vegetation growth. The most severely distrubed areas
will be covered with the erosion control blanket to help minimize erosion and
retain moisture for plant growth. Broadcast seeding and fertilization rates for
adjacent area GG will be determined after completing field studies to test the
effectiveness of various revegetation efforts. Broadcast seeding will be accom-
plished during the fall seasons just prior to snowfall.

The tributary flowing through adjacent area GG will be stabilized with riprap,
the specialized geotextile fabric, erosion control blankets, and vegetation. The
riprap will be placed in the tributary channel to stabilize the channel bottom.
The banks will be graded back, broadcast seeded, and covered with the erosion
control blanket. The geotextile fabric will be installed over the top of the
erosion control blanket on the tributary stream channel banks.

Stabilization and Revegetation of Adjacent Area FF

The stabilization and revegetation of adjacent area FF will be located as shown
on Figure 3-l. The primary objectives of this component of the preferred alter-
native are to stabilize and revegetate portions of the disturbed adjacent area FF
which will prevent further erosion. Tbe improvements will cover an area of
approximately 31 acres. A schematic section typical of the stabilization and
revegetation for adjacent area FF is shown in Figure 3-8.

Excess material excavated from the stabilization of stream reaches D and E will
be used to fill portions of adjacent area FF. The filled areas would be com-
pacted and contoured to provide small terraces and depressions for collection of
runoff and retention of surface water and sediment. These areas will be broad-
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cast seeded or hydromulched to promote vegetative growth. Seeding and fertili-
zation rates will be determined following completion of field studies to test the
effectiveness of various revegetation efforts. Broadcast seeding would be ac-
complished during the fall season just prior to snowfall. The severely disturbed
areas of adjacent area FF will be broadcast seeded and covered with the erosion
control blanket to help promote revegetation.

Tributary streams flowing through adjacent area FF to the main stream channel
will be stabilized with small riprap and geotextile fabric as necessary. The
tributary channels draining adjacent area FF are active only during and just after
the snowmelt runoff season. These channels will be stabilized with a combina-
tion of riprap and geotextile fabric, and broadcast seeded to help promote re-
vegetation.

Stream Channel Realignment

The stream channel realignment would be located as shown on Figure 3-9. The
primary objective of this component of the preferred alternative is to establish a
new stream channel within a constructed, stabilized, and vegetated floodplain
downstream from the enhancement reaches which would accommodate any po-
tential future mining on the patented land. The stream channel realignment
would be located entirely on the patented land and cover a total distance of
approximately 7,500 feet. A schematic section typical of the proposed stream
channel realignment is shown in Figure 3-10.

The stream channel realignment would be constructed similar to the improve-
ments planned for Reach D. The realignment would provide a floodplain for
stream meandering and snowmelt runoff flood flows. Cross sections of the con-
structed floodplain are shown in Figure 3-9. The floodplain would be constructed
to provide capacity for the estimated design peak runoff ranging from approxi-
mately 400 cfs to 616 cfs throughout its length. The floodplain would range in
width from 180 feet to 240 feet throughout the 7,500 foot length, as determined
by the approximate width of the existing meander belt of Bear Valley Creek in
lower Big Meadows. The proposed floodplain width would be subject to
modification during design of the realignment which should include analysis of
the backwater curve using the HEC-2 computer model or equivalent. The design
peak flow would have depth ranging from 1.3 to 2.0 feet in the constructed
floodplain and a velocity ranging from 1.3 to 2.0 fps. The constructed floodplain
is schematically shown in Figure 3-10.

The banks defining the limits of the constructed floodplain would be sloped 3 to 1
and stabilized with a combination of specialized geotextile fabric, erosion con-
trol blanket, vegetation, and riprap. The geotextile fabric under consideration
has designed openings that provide for vegetative growth. The erosion control
blanket is a natural wood fiber mat which helps promote vegetative growth by
retaining soil moisture, controlling soil surface temperature fluctuations, and
stabilizing disturbed soil surfaces. The side slopes would first be broadcast
seeded with an appropriate mixture of grass seeds to encourage revegetation.
Soil nutrient requirements and fertilization rates would be determined following
completion of field studies. The erosion control blanket would be installed over
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the seeded slopes. The geotextile fabric would then be installed over the lower
portion of the erosion control mat as shown in Figure 3-10. The riprap would be
placed on top of the geotextile fabric at the toe of the side slopes and keyed into
the constructed floodplain to a depth of at least two feet below the invert of the
realigned low flow stream channel. This would help prevent the stream from
continuing a meander into the stabilized floodplain bank. The riprap would have
an average diameter of 18 inches and a maximum diameter of 24 inches. The
riprap would extend up the slope to a height of one foot above the design peak
flow water surface. The overall stabilization of the floodplain banks would be
applied to both sides of the floodplain, as shown in Figure 3-10.

A low flow stream channel would be developed within the constructed floodplain
after the floodplain has become established with a vegetative mat including
riparian plants prior to commencement of any potential future mining activity.
Establishment of a vegetation mat within the floodplain would help to minimize
erosion and sedimentation from the stream channel as new meanders are
created. The slope and elevation of the constructed floodplain would be approxi-
mately the same as the existing stream channel alignment (Figure 3-9). The
floodplain vegetation would be established in gravelly soils in order to provide a
substrate source for Bear Valley Creek when it is diverted into the new con-
structed floodplain. The stream channel realignment is proposed as a permanent
diversion because any potential future mining would result in an estimated 30 to
35 percent swell of the unconsolidated sediments in Big Meadows. The swell
occurs because when naturally compacted materials are excavated, they are not
redeposited in a compacted form, as evidenced by the swelled dredge tailing
located at the south end of the patented land. The stream channel realignment
would be the lowest point in Big Meadows if mining were conducted in the re-
mainder of the valley at some point in the future. Construction of a permanent
stream channel realignment prior to any potential future mining would help to
avoid the same type of problem which is now occurring in the upstream areas of
Bear Valley Creek proposed for enhancement.

After the stream channel establishes a low flow meander sequence in the con-
structed floodplain, riprap and additional riparian plants would be used to help
promote growth of root mats and create small overhangs which provide cover
habitat for fish. The riprap would be placed along the stream where necessary to
help build and stabilize the banks. Riparian shrubs, bushes, and other plants or
cuttings would be planted along the banks as discussed earlier for Reaches D and
E. The constructed floodplain would be planted with shrubs and grasses adapted
to growing in capillary zone conditions (Claire and Scherzinger, 1978). Soil nu-
trient requirements and fertilizer application rates would be determined follow-
ing completion of field studies. The streambank and floodplain construction and
revegetation planned for the stream channel realignment are schematically
shown in Figure 3-10.

The stream channel realignment would require considerable excavation and con-
struction activity. The floodplain construction would generate an estimated
500,000 cubic yards of excess fill material, which would be used as fill for other
areas of the patented land. Additional excavated material would be generated
by the construction of a designed drainage channel along the west side of the
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patented land. The drainage channel would be constructed prior to any potential
future mining in order to collect runoff flow from the west side of Big Meadows.
The tributary streams drained by the channel would be routed over to the pro-
posed stream channel realignment following reclamation Of the Potential future
mining. An approximate alignment of the drainage channel is shown on Figure 3-
9. A schematic plan of the stream channel realignment is shown in Figure 3-11.
A complete balanced cut and fill plan would have to be prepared as part of the
design phase of the stream channel realignment project.

Minor Components

The preferred alternative has several minor components including miscellaneous
revegetation of other areas, and fencing around the stabilized and revegetated
areas of the patented land. The miscellaneous revegetation will be accomplished
on severely disturbed lands not within adjacent areas GG and FF. These dis-
turbed areas have a total area of seven acres within the patented land. A
portion of these areas will be stabilized with erosion control blankets and broad-
cast seeded to promote revegetation. The remaining areas will be hydromulched
to help establish new vegetaion. Broadcast seeding, fertilization, and hydro-
mulching application rates will be determined following completion of field
studies designed to test the effectiveness of various revegetation strategies.

The stabilized and revegetated areas comprising the preferred alternative will be
fenced to help protect the improvements from livestock and wildlife. The fenc-
ing will primarily serve to exclude range animals from the revegetated and
stabilized areas on the patented land, and will not prevent movement of live-
stock between meadow areas upstream and downstream of the improvements. A
more detailed discussion of the types of fences which could be used, their ef-
fectiveness and maintenance requirements, and other aspects relating to live-
stock access, are presented in Chapter 6 of this report.

SUMMARY ANALYSIS OF THE PREFERRED ALTERNATIVE

The preferred alternative will provide a feasible, reliable, and effective means
of stabilizing and revegetating the three stream reaches and two adjacent areas,
and establishing an environmentally sound stream channel realignment taht
would accommodate potential future mining. The components comprising the
preferred alternative will incorporate several different construction treatments.
These treatments are reviewed in the following section. A brief discussion of
how the preferred alternative accomplishes the project objectives is included at
the end of this section.

Recommended Construction Treatments
The recommended construction treatments discussed in the previous section
represent typical construction methods and were selected based on the following

criteria:

Engineering Feasibility
Constructability
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e Reliability

Effectiveness

o Environmental Compatibility
Estimated Cost

Each treatment approach was thoroughly researched using the literature col-
lected for the annotated bibliography included with the Draft Feasibility Report
@MM, 1985) and also utilizing manufacturer's and supplier's information. The
recommended construction treatments are briefly addressed in Table 3-I. The
information provided in Table 3-1 includes a brief description, purpose of use,
and sequence of use, for each recommended construction treatment.

Referred Alternative and Project Objectives

The preferred alternative is a refinement of Project Alternative 1V, plus the.
stream channel realignment, as discudded earlier in Chapter 2 and the Draft
Feasibility Report (JMM, 1985). This recommended alternative was developed,
based on objectives identified for the project by the Tribes, the Interagency Task’
Force, and Bear Valley Minerals, Inc. The overall goal of the project is to.
enhance fish habitat in the Bear Valley Creek drainage. The implementation of
the preferred alternative would directly enhance and protect fish habitat within
specific reaches of the patented land, end also would have a major indirect
effect on the fish habitat within public lands downstream of the study area. The
project objectives were all formulated with the overall goal of enhcncign the
available fish habitat within Bear Valley Creek.

The objectives of this project, defined as the potential improvements which
could be made within the patented land boundaries, would be accomplished as a
result of implementing the enhancement components of the preferred alterna-
tive. The project objectives for the patented land are listed below in descending
order of priority.

1. Stabilize steambanks and stream channel, and control or reduce
erosion to near natural levels.

2. Reduce deposition and/or downstream transport of sediment.
3. Minimize turbidity, and maintain or improve water quality.
4. Improve aesthetics through revegetation and recontouring of the

mined areas.
5. Create or improve chinook salmon spawning and rearing habitat.

The project objectives would each be accomplished to some degree by im-
plementation of the enhancement components of the preferred alternative. The
first objective would be met by stabilizing and revegetating stream reaches D, E,,,’
and G. Reaches B and | will receive further study in the field to determine the
need for stabilization and potential alternatives. The second objective would, be
partially accomplished if the first objective is met by successful implementatin
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TABLE 3~1

DESCRIPTION OF RECOMMENDED CONSTRUCTION TREATMENTS

BEAR VALLEY CREEK PROJECT STUDY AREA

Treatments Description Purpose of Use Seguence of Use
Riprap Stone 10” to 18~ dia- Anchors geotextile fabric at Used after installation of
meter; placed along toe of toe of streambank; armors geot extile fabric; placed
streambank slope at depth streambank to prevent erosion Over top of geotextile
of 2 feet below invert of fabric; may be placed
stream channel along streambanks
Geotextile Woven, three dimensional prevents surface erosion, Installed after grading
Fabric matting made of heavy stabilizes soils on stream- and/or compaction of

nylon monofilaments

banks, encourages revegeta-
tion of disturbed soils

streambank 1§ com-
pleted; may be installed
over top of erosion con-
trol blanket

Erosion Control
Blanket

Woven, three dimensional
matting made of curled
wood fibers, with avg.
fiber length = 6”

prevents surface erosion,
stabilizes soils, encourages
revegetation by retaining
soil moisture

Installed after grading of
soils, broadcast seeding,
and fertilization of dis-
turbed area is completed

Hydramulching

Mixture of tiny wood

fibers, seed, and ferti-
lizer mixed with water
and applied by spraying

Establishes vegetation over

large areas, provides sta-

bilization to soils through
encouragement of vegetation

Applied after preparation
of soils by recontouring
and mechanically harrow-
ing disturbed soils

Broadcast Mixture of seeds applied Distributes seeds over dis- Applied to soils after sur-
Seeding to soils by hand or turbed soils to encourage face preparation; before
machine vegetative growth and after installation of
erosion control blanket
Fertilizer Mixture of plant nutrients Encourages and stimulates Applied to soils before or
and chemicals determined vegetative growth by pro- after broadcast seeding
by soils analysis viding necessary nutrients and before installation of
erosion  control  mulch
blanket
Riparian Shrubs, bushes, and other Develops a root mat in soils Shrubs planted following
Vegetation plants which grow along along streambanks, and helps placement of riprap along
streambanks, may be retain soil and prevent streambanks; cuttings
transplanted or planted erosion during flooding planted in spring after
as cuttings events recession of flood flows;
may be used with erosion
control blankets
Fencing Four foot high fence Controls livestock and wild- Installed following com-

constructed around
perimeter of stabilized
and revegetated portions
of study area

life access to stabilized
and revegetated reaches and
areas of project

pletion of all treatments
and construction in study
area




of stabilization and revegetation measures. Revegetation of adjacent areas GG
and FF aiso would help accomplish the second project objective. Implementation
of the preferred alternative would generally meet the third objective, however,
it will be difficult to quantitatively measure how much improvement occurs in
water quality because no monitoring data for the study area is available. The
fourth objective would be accomplished by each of preferred alternative
enhancement components. Additional improvement in aesthetics may be
realized following implementation of stabilization and revegetation measures in
stream reaches B and I. The fifth objective would be partially met within the
patented land area by stabilizing the low flow streambanks with riparian vegeta-
tion. Implementation of the enhancement components of the preferred alterna-
tive which meets the first four objectives would indirectly create, maintain or
improve the chinook salmon spawning and rearing habitat in Bear Valley Creek.

Implementation of the stream channel realignment component of the preferred
alternative would also meet some of the project objectives as previously listed.
All of the project objectives would be met if mining activity commenced on the
patented land in the future. The sediment trapped in the existing Bear Valley
Creek channel downstream from the bridge in Section 15 would be removed by
any potential future mining. The stream channel realignment would not contain
sediment deposits from upstream areas, and chinook salmon spawning and rearing
habitat could be created within the new stream channel. An additional related
objective that would be met by implementation of the stream channel realign-
ment is the maintenance of fish passage and protection from the mining activity.
A buffer zone could be established between the stream channel realignment and
any potential mining panels located on the east side of Big Meadows. This would
help ensure the stream channel realignment is maintained in an environmentally
sound manner and is protected from any potential future mining activity.

SUMMARY

This chapter has described the components of the preferred alternative, pre-
sented recommended construction treatments, and discussed the project objec-
tives in terms of the proposed implementation measures. The preferred alterna-
tive includes the stabilization and revegetation of three stream reaches and two
adjacent areas, and a stream channel realignment, all located within the
patented land boundaries. Stream reaches B and | will be given further consider-
ation in the field to determine the need for recommended improvements and
evaluate potential alternatives. Chapter 4 presents implementation consider-
ations of the preferred alternative.
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CHAPTER 4
IMPLEMENTATION OF THE PREFERRED ALTERNATIVE

INTRODUCTION

This chapter provides a discussion of implementation considerations for the Bear
Valley Creek Fish Habitat Enhancement Project preferred alternative. The im-
plementation considerations are those regulatory and institutional aspects of the
project which must be fulfilled before construction may commence. The imple-
mentation considerations include land ownership, potential conflicts with exist-
ing and future land uses, end permit requirements and acquisition. The preferred
alternative is discussed below in terms of these implementation considerations.

LAND OWNERSHIP

The enhancement portion of the preferred alternative involves enhancement of
fish habitat end construction of erosion control ‘measures within the boundaries
of the patented land on Bear Valley Creek. The patented land is owned by Bear
Valley Minerals, Inc. of Denver, Colorado, and includes 910 acres within Big
Meadows. The application for patent of the six mineral claims comprising the
private lend was filed in July 1961 and granted on April 30, 1962-under patient
number 1226626. The patent applies to both surface and mineral rights. The
stream channel realignment portion of the preferred alternative, would be
located entirely within the boundaries of the patented land. The proposed re-
alignment would be constructed by bear Valley Minerals, Inc. prior to any poten-
tial future mining. The USFS maintains an easement through the patented land
along the existing public access road alignments, and construction of the stream
channel realignment across the public road would require USFS approval.

Bear Valley Minerals, Inc. granted an easement to the Tribes in May 1984 for
conducting, a feasibility study within the boundaries of the patented land. The
current easement allows the Tribes access onto the patented land for study and
evaluation purposes only. A new easement and additional written agreements
between Bear Valley Minerals, Inc. and the Tribes will have to be executed be-
fore any construction activities may ‘begin. The new easement will supercede
the current easement, and Bear Valley Minerals, Inc. has overall control over
implementation of the improvements designed to stabilize the patented land and
protect downstream fish habitat.

There will be no National Forest System lands involved with the construction of
the preferred alternative in Big Measows. However, the nescessity to develop an
adequate source of riprap for streambank and floodplain stabilization will require
locating a quarry site on National Forest land outside of the Big Meadows area.
There are currently two established sites. that have been used by the USFS as a
source of riprap located within the Bear Valley Creek drainage. An additional
potential source of riprap for the project may be on Whitehawk Mountain, which
is part of the National Forest System land under management by the lowman
Ranger District, Boise National Forest. Permitting requirements for use of
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National Forest System lands as a source for riprap are discussed later in this
chapter.

POTENTIAL CONFLICTS WITH EXISTING AND FUTURE LAND USES

The existing and future land uses of the study area must be considered in the
implementation of the preferred alternative. The primary existing and future
land uses of the patented land are grazing operations and potential mineral de-
velopment activity. Potential effects of the preferred alternative on the
existing grazing operations are discussed in Chapter 6 of this report. Other
existing land uses within the patented land include wildlife habitat and
specifically potential habitat for the Northern Rocky Mountain gray wolf, trans-
portation and access, and public recreition. Construction activities associated
with implementing the preferred alternative may have a short term effect on
wildlife inhabiting the patented land. The fencing may exclude some wildlife
from presently utilized areas, however, the majority of the area in question is
currently in poor vegetative condition in terms of its grazing or browsing poten-
tial. The potential conflicts with the gray wolf are discussed iii a separate
biological evaluation report being prep&red as part of this project. Vehicular
transportation on the roads within the patented land may be affected during
construction of the improvements, however, the enhancement portion of the pro-
ject at completion will have no significant effect on access. The stream channel
realignment portion of the preferred alternative would interrupt access to
National Forest System lands on the west side of Big Meadows, and a new bridge
may have to be provided as part of the realignment to provide access to the
public lands. Recreation involving the existing shallow ponds or other portions of
the patented land is currently limited but would be further discouraged with
fencing in order to protect the stabilitiation and revegetation efforts.

potential future mining of the patented land in Bear Valley could have moderate
conflicts with the preferred alternative. The entire length of stream reaches D,
E, and G is adjacent to the previously mined tailing deposits on the east and
unmined land on the west. Adjacent area GG also borders lands which could be
mined by Bear Valley Minerals, Inc. The preferred alternative could be com-
patible with potential mining activity if a buffer ‘strip is maintained between the
west bank of the stream reaches and future mining panels. Bear Valley Minerals,
Inc. or the mining operator would have to, construct diversions around the area
south of the bridge crossing, in Section 15 in order to conduct future mining
activity.  Stabilization of reach “G’could be in conflict- with future mining
activity as it apparently contains unmined and proven mineral resource values.
Bear Valley Minerals, Inc. has indicated an interest in maintaining a portion of
adjacent area FF as a staging area for construction related to potential future
mining activity. It should be noted that no additional mining could take place
without a modification of the current regulations limiting dredge mining in the
Middle Fork Salmon River drainage. None of the elements incorporated into the

preferred alternative would in. any way curtail or preclude future mining or
reclamation.



PRRMIT REQUIREMENTS AND ACQUISITIQN

The permits, actions, and/or approvals required for the preferred alternative will
have to be acquired prior, to beginning construciton activite=ies. The permit re-

quirements and a best case acquistion schedule for the enhancement portion of
the preferred alternative are discussed below.

Permit Requirements

The Bear Valley Creek Fish Habitat Enhancement Project will require permits
approvals, and/or actions from various Federal and State agencies. Some of the
regulatory agencies responsible for permitting the project are represented on hte
Interagency Task Force. The permit requriemnts were initially discussed in the
Bear Valley Fish Habitat Enhcncement Project Technical Memorandum No.
(JMM, 1985). The permits, actions, and/or approvals required for the enhance.
ment portion of the preferred alternative are listed below along, with the re-
sponsible agency.

NEPA Compliance 7 Bonneville, Power Administration

Section 7, Endangered Species Act, Biological Evalustion of Gray
Wolf (Informal Consultation) USDI-Fish and Wildlife Service

Wild and Scenic Rivers Consultation - USDA and USDI

Special Use Permit, Road Use Agreement for Commercial Hauling -
USDA-Forest Service

Special Use {er,ot. Cpmstricotpm <ateroa; Source [Riprap) on
National Forest System Land-USDA-Forest Service

NPDES Applicability Determination - U.S. Environmental Protection
Agency

Section 404Permit - ‘U.S. Army, Corps of Engineers

Compliance with, Executive Order 1.1988 (Floodplain Management)
and 11990 (Proteetionl,of Wetlands) - U.S. Army Corps of Engineers

Stream Channel Alteration Permits - ldaho Department of Water, Re-
sources

'_-E‘{imecial Resource Water" Constulation - Idaho Department of Health
and Welfare, Division of Environment

Each of these permits, actions, consultation, and/or ‘approvals must be obtatined
prior, to commencement of construciton activities. The permit application
preparation process will require significatnt lead times, and some of, the permits
can only be granted with submittal of detailed engineering design drawings and
specific&i&m. The permitting requirements for the enhancement portion of the
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preferred alternative are summarized in Table 4-1 by regulatory agency, permit
or action, lead time for permit preparation, agency review time, and duration of
the permit. Pertinent comments are included with the permitting requirements
summary in Table 4-. The permit preparation lead times and comments are
based on prior permitting experience and information gathered from the specific
agencies. Permits or approvals which involve completing simple forms, applica-
tions, correspondence or notifications are denoted “minimal” in Table 4-1. The
agency review times are based on actual statutes, where applicable, and on
agency practices. The agency review periods depend upon a number of factors,
including availability of information and efficiency of review personnel.

Permit Acquisition Scheduling

Implementation of the enhancement portion of the preferred alternative will
involve the acquisition of all required permits within a specified time period. A
permit acquisition schedule has been developed to help coordinate the prepara-
tion, submittal and approval of the required permits that will allow construction
to commence (Figure 4-1). A delay in preparation and/or submittal of certain
permit applications may result in postponing construction of key components
until the 1986 season. The Bear Valley Creek project area has a definite con-
struction “window” or season which lasts from mid-July through late October or
when the first snowfall occurs. Some permitting activities are dependent on
certain necessary field studies and data verification during the spring and
summer season, 1985 (Figure 4-I).

Permitting for the Stream Channel Realignment

The permitting for the stream channel realignment must be prepared separately
from the enhancement portion of the project, according to current interpretation
of Federal and State of Idaho laws and regulations governing stream channel
alterations. The stream channel realignment would require submittal of the
completed COE 404 permit application and the completed IDWR Stream Channel
Alteration permit application with detailed design and specifications and an ex-
planation of the purpose of and reason for the proposed diversion. Since the
stream channel realignment would be associated with potential future mining
activities, filing of the permit applications could prompt the responsible and
reviewing agencies to request a mining operation plan and a mining reclamation
plan. Submittal of the COE 404 permit application could trigger the requirement
of an environmental impact statement (EIS) on the project, which would defer
any action on the application until completion and acceptance of the EIS. The
stream channel alteration permits may only be issued on a project by project
basis from year to year, and there are no “blanket” permits which cover stream
channel alterations for enhancement activities and potential mining activities.

Other permit applications and/or approvals which could lead to an EIS on the
stream channel realignment portion of the project include: 1) the COE compli-
ance requirements for protection of wetlands and floodplain management; 2) the
USFWS consultation process for endangered or threatened species regarding the
gray wolf; 3) the EPA requirements for a National Pollutant Discharge Elimina-
tion System (NPDES) permit; and 4) the USFS special use permit for access



Regulatory Agency

TABLE 4-1

PERMIITfNG R.EQULRBMENTS SUMMARY

FOR BER VALLEY CREEK FISH HABITAT ENHABCEMENT PROJECT

Lead Time (Monthd
for Permit Preparation

Permit or Action

Agency Review
Time {Months)

Duration

Comments

Dept. of Defense,
U.S. Army Corps of
Engineers (COE)

Permit for discharge of dredged 2-3
or fill material (404 permit)

2-6

Life® [40004R

May be rcqulrcd, bared on dredge and fill
quantltler for the selected alternative. Can
Involve significant lead times, and potentinally
trigger EIS PROCESS. Detailed engineering
desing required for permit. Constructloa must
commence within 1 year of Issuance (33 CFR
320 et. req.).

compliance with Excutive 1-3
Orders 11988 (Floodplain Mange-
ment) and | 1990 (Protection of

Life of activiey

A determination may be made by the Army
COE following on-rite Inspectlon of the areas
proposed for conrtructloa activity. If the af
fected area is determined a floodplain or wet-
land, the Army COE may required additional in-
formation to be rubmltted with the 404 permlt
® pplication. A positive determinatlon may
also triggewr an EIS or EA process.

State Department of
Water Resources

2-3

Lifeof ® ctirlty

Stream channel alteration permit may be sub-
mitted on a joint IDWR/Army COE @  pplica-
tion. XDWR also requires detailed design
drawngs and specifications for permit. Separ-
ate permit appllcatlonr must be submitted for
each stream channel alteration rite. Other
Idaho agenclea have comment opportunity on
petmit @ pplicationa.

U.S. FlIsh & Wildlife
Sercicw (USFWS)

Wetlands)

Stream Channel Alteration 2-3
Permit

Consultation process for 1

Endangered or Threatened
Species (Section 7) Gray
Wolf

Lifeof® ctivity

This consultation has been Initiated. The
USFWS has Indlcatad that an Informal
consultation will be adequate for this project.
The Informal consultation will  tequlre
preparation of a bioogical evaluatlon on the
gray wolf.

U.S. Environmental
Protection Agency
(EPA)

National Pollutant Discharge -2
Ellmlnatlon System (NPDES)
applicability determlnatlon

6 (mInlmum
for permit
lasuance)

5years

An official applicability determination should
be secured from EPA. This proces should be
Inltlated immediately, Including investgatin
the potential to secure a waiver and/or tem-
porary oernut civerubg conettuctlon actuvutues,

National Ebvuribnebtak Campllance wutg NEPA t-12

Policy Act (NEPA)

Life of activiey

The NEPA compliance process la belng con-

unless project sign0 ducted by BPA. Compliance is required by all

fiaantly modIfled.

federal agencies under NEPA when actlonr in-
volving the agencies could result In or lead to
@  tgnlficant Impacts on the human environment.



Regulatory Agency

Permit or Action

TABLE 4-1 (coat)

Comment8

State of Idaho Water
Quality Standards
“Special Resource
Water Designation”

Written consultation with
IDHW-DOE regarding any
potcntlai special mitigation
requirements during construc-
tion, BMP appilcation, and
special noncompliance rairerr,
etc.

The stream couse which will be affected by
project conrtructlon is presently classified an
a "'Speceial Resource Water.” This is due to
outstanding high quality, itr Includon In the
Natlonal Wild and Scenic River Systme, and
the paramount interest (both statewide and
national) in the watercourse. Accordingl, any
proposal to modify the stream course which
would Involve either temporary or long-term
water quality degrasation may be subject to
special review and/or provisions by IDHW. It
is recommended that early consultation with
the DOE be inltiated, for there reasons.

Wild b Scenic River
System Classification
(16 U.S.C. 1271-1287)

Written consultation with the
Department of Interior and
Department of Agriculture

The Tribes rhouid formaly consult (notify) the
Secretary of the Interior and Secretary of
Agriculture In writing of Its intentions regard-
Ing the Beu Valley Creek Fisheries Habltat
Enhancement project, and tht selected alter-
native. This conrultatlon Is Important from e
deocumentaion® rptct.

USDA-Forest Service

Special Use Permit for
access and egress needs
(commercial use)

Permit will be rtquired for any hauling and
commercial road use. Depending on the
construction schedule, this may also Involve
snow removal. The actual permit preparation
times art short, and involve such submitals as
estimated road use by vehicle type.

Special Use Permit for
obtaining riprap (rock
construction material) from
and approved site

Lead Time (Months) Agency Review
for Permit Preparation  Time {Months) Duratlon
Minimal {consultation) 2 Conrttuction perlod
Minimal (ocnsultaition) 2 Consulation period
Minimal (Road Ust 2-3 Annual requiremtnt
Estimates)
1 2-3

Annual requirement There art

several potential sites on the Boise
National Forest In the Bear Valley Creek
drainage which could bt a source of riprap.
These sites will hart to be further studied In
the field with USFS personnel. Tht permit wil
be Issued by the Lowman Ranger District, and
the acquisition ot thb permlt should be
Inltiated as soon as possibit.




PERM T/ APPROVAL

JUNE i

19856

AUGUST

SEPTEMBER OCTOBER

MAY I

JULY I

.

3

@ SECTION 404 PERMIT (ARMY COE)

® WETLANDS AND FLOODPLAIN
DETERMINATION (ARMY COE)

@ STREAM CHANNEL ALTERATION
PERMIT (IDWR)

© SECTION 7 INFORMAL CONSULTATION
ON GRAY WOLF (USFWS)

@ NPDES APPLICABILITY
DETERMINATION (EPA)

® "SPECIAL RESOURCE WATER™
CONSULTATION (IDHW-DOE)

& WILD & SCENIC RIVER
CONSULTATION (USDLUSDA)

@ SPECIAL USE PERMIT FOR
ROAD USE AGREEMENT (USFS}

@ SPECIAL USE PERMIT FOR

OBTAINING CONSTRUCTION
MATERIALS-RIPRAP (USFS)

DETAILED PROJECT DESIGN AND

AGENCY REVIEW

REPORT

AGENCY REVIEW

| PREPARATION OF

WAIVER

.......................

NSULTATION

PREPARATION AN

PREPARATION OF AGENCY REVIEW

“PERMIT APPLICATION

PREPARATION OF PERMIT

APPLICATION

AGENCY REVIEW

AGENCY REVIEW

KEY

SUBMITTAL OF PERMIT AFPLICATION
TO AGENCY

.l EXPECTED DATE OF APPROVAL OR
A PERMIT GRANTRDBYAGRNGY

1985 PERMIT ACQUISITION SCHEDULE
BEAR VALLEY CREEK FISH HABITAT
ENHANCEMENT PROJECT
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and/or construction materials. Most of these Federal permits are issued on a
season-by-season basis, and must be renewed each year.

In order to submit permit applications for the stream channel realignment, field
studies would first have to be performed to complete the detailed design and
specifications. The field studies could include water quality and hydrological
monitoring, hydrogeological testing, materials and soils testing, vegetation
studies, surveying, and other miscellaneous studies. The field studies would have
to be completed before commencing the detailed design of the stream channel
realignment, and they could be started during the 1985 field season.

The permit acquisition schedule for the stream channel realignment is dependent
upon when Bear Valley Minerals, Inc. anticipates constructing the diversion and
new floodplain. The construction must begin within one year of obtaining a COE
404 permit, and other permits associated with the stream channel realignment
also are granted for implementation within specific time periods. The schedule
for permit acquisition could also be influenced by the amendment to the Wild and
Scenic Rivers Act which currently limits dredge mining within the Middle Fork
Salmon River drainage.

SUMMARY

This chapter has discussed land ownership of the patented land, provided an
overview of potential conflicts with existing and future land uses, and presented
permitting reuqurements and a permit acquisition schedule, related to imple-
mentation of the preferred alternative. Many of these aspects of the project
must be completed and/or resolved prior to beginning the construction effort.
Construction considerations related to the project are discussed in Chapter 5.
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CHAPTER 5

CONSTRUCTION CONSIDERATIONS FOR THE
PREFERRED ALTERNATIVE

INTRODUCTION

This chapter provides estimated construction quantities, a refined preliminary
cost estimate, and a discussion on phasing of construction and construction sche-
duling, for the preferred alternative. Information included in this chapter of the
report is refined from that presented in the Draft Feasibility Report (JMM,
1985), and the Selected Alternative Report (JMM, 1985), and will be used to
guide design of the preferred alternative for the Bear Valley Creek Fish Habitat
Enhancement Project. Construction considerations for the preferred alternative
are discussed below.

ESTIMATED CONSTRUCTION QUANTITIES FOR ENHANCEMENT

The construction quantities for the enhancement portion of the preferred alter-
native were estimated in order to develop a preliminary cost for the project.
These estimated constructed quantities were made using information derived
from 1) topographic maps of the study area (Bear Valley Minerals, Inc., 1985)
with two foot contours at a horizontal scale of one inch equals 100 feet, and 2)
USFS cross sections on the patented land. All quantities presented in this report
are estimates which will be verified during design.

A number of assumptions have been made in order to develop the estimated
construction quantities. Excavation volumes for construction of the floodplain in
stream reaches D and E were developed using the cross sections shown in Figure
3-1. The volumes for loading, hauling, compaction, grading and riprap were
obtained from the one inch equals 100 feet (100 scale) topographic maps. Sur-
face areas for stabilization and revegetation in the stream reaches and ADJACENT
areas also were made using the 100 scale topographic maps. Preliminary sizing
of the floodplain construction was accomplished using a hydraulic section method
for open channel flow from Chow (1959). Key assumptions for the hydraulic
section calculations include: 1) floodplain boundary side slopes of 3 to 1; 2)
stream channel gradients shown in the sections on Figure 3-I; 3) Manning's co-
efficient of friction estimated at 0.050; 4) floodplain channel width estimated at
180 feet; 5) peak streamflows estimated from the 1974 snowmelt runoff as
modeled using the HEC-1 computer model (Draft Feasibility Report, JMM, 1985);
and 6) channel freeboard estimates made using recommended freeboard and
height of bank guidelines from Chow (1959). The assumed floodplain widths will
be verified during the design phase using the HEC-2 backwater profile computer
model.

Geotextile fabric for stabilization of floodplain channel side slopes was assumed
to extend to a depth of two feet below the stream channel invert and extend out
five feet from the toe of the slope. The geotextile fabric also was assumed to
extend three feet out from the top of the floodplain channel slope. Erosion
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control blankets for revegetation were assumed to cover the inboard banks and
outboard areas associated with the floodplain. The geot extile fabric and erosion
control blankets were assumed to be anchored with wood and/or wire stakes,
placed at three foot centers. Riprap for anchoring the geotextile fabric at the
toe of the floodplain channel bank was assumed to extend to a depth two feet
below the stream channel invert, and one foot above the depth of the design peak
flow in the floodplain channel.

The estimated construction quantities for the enhancement portion of the pre-
ferred alternative are presented by component in Table 5-1. These estimated
construction quantities were calculated based upon the assumptions stated
above.

PRELIMINARY COST ESTIMATE FOR ENHANCEMENT

The preliminary cost estimate is based on preliminary estimates of quantities for
the various enhancement components of the preferred alternative. Unit costs
for materials, equipment, labor, and other items have been compiled from
various sources including local contractors, manufacturers, other current con-
struction projects in the region, and the Means Site Work Cost Data 1985 and
Building Construction Cost Data 1985 estimating manuals (Means, 1985). The
preliminary cost estimates for the enhancement components of the preferred
alternative represent feasibility level estimates. Estimates of costs for
mobilization and demobilization, contingencies, special construction problems,
engineering and surveying services, administration and legal services, and con-
struction management are included.

Unit Costs for Construction and Other Costs

The unit costs presented in this report include material costs, construction
equipment costs, labor costs, and contractor’s/subcontractor’'s overhead and pro-
fit. All unit costs are established at mid-1985 levels and keyed to an Engineering
News Record (ENR) construction cost index value of 4200. The ENR index is
based on an average construction cost for 20 selected cities in the U.S. and may
be utilized to update the costs used in this report by comparing the ENR con-
struction index value to the mid-1985 index value of 4200. The ENR index will
be used to update the estimated costs of construction planned for the 1985 and
subsequent construction seasons. The unit costs for the various construction
elements anticipated for the Bear Valley Creek project are presented in Table 5-
2. These unit costs are applied to the quantities listed in Table 5-1 to compute
the unweighted estimated construction costs presented later in this chapter.
Mobilization and demobilization costs were estimated based on equipment re-
quirements for the project and an assumed work camp location 17 miles from the
construction site in Lowman, ldaho.

The other costs associated with construction are included as a percentage of the
estimated construction cost as shown below.

° contingencies @ 25 percent of the total estimated construction cost
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TABLE 5-1

ESTIMATED QUANTITTIES FOR CONSTRUCTION

OF THE ENHANCEMENT PORTION OF THE PREFERRED ALTERNATIVE

Component

Stabilization and Revegetation of Reach D

General Excavation

Specialized Excavation

Loading and Hauling

Fill and Compaction

Grading and Leveling

Riprap

Geotextile Fabric

Erosion Control Blanket, Seeding and Fertilization
Riparian Revegetation

Floodplain Revegetation

Stabilization and Revegetation of Reach E

General Excavation

Special Excavation

Loading and Hauling

Fill and Compaction

Grading and Leveling

Riprap

Geotextile Fabric

Erosion Control Blanket, Seeding and Fertilization
Riparien Revegetation

Floodplain Revegetation

Stabilization and Revegetation of Reach G

General Excavation

Fill and Compaction

Riprap

Geotextile Fabric

Erosion Control Blanket, Seeding and Fertilization
Riparian Revegetation

Stabilization and Revegetation of Adjacent Area GG

General Excavation

Fill and Compaction

Grading and Leveling

Riprap

Geotextile Fabric

Erosion Control Blanket, Seedind and Fertilization

unit

cu yd
cu yd
cu yd
cu yd
cu yd
cu yd
sq Yd
sq yd
sqyd
59 yd

cu yd
cu yd
acuyd
cu yd
cu yd
cu yd
sqvyd
sq yd
sq yd
sq yd

KRt
cu yd
sq yd
sqyd
sq yd

cu yd
cu yd
cu yd
cu yd
sqyd
sq yd

Val ue

26,,000
18,000
44,000
36,000
22,000

1,500
10,000
15,500

3,500
20,000

18,000
12,000
30,000
26,000
15,000

1,000

8,000
14,000,

4,000
16,000

6,000
6,000
1,200
4,000
6,200
1,000

200
200
200
60
700
5,000



TABLE 5-1 (cont.)

Component .

Stabilization and Revegetation of Adjacent
Area FF

General Excavation

Fill and Compaction

Grading and Leveling

Riprap

Geotextile Fabric

Erosion Control Blanket, Seeding and Fertilization
Other Seeding and Hydeomulching

Minor Components
Fencing

Erosion Control Blanket, Seeding and Fertilization
Other Seeding and Hydromulching

Unit

cu yd
cu yd
cu yd
cu yd
sq yd
sq yd
sq yd

lin ft

sq yd
sq yd

Value

1,000
1,000
1,000
300
2,000
3,000

, 145,000

13,000
7,000
28,000



TABLE5-2

ESTIMATED UNIT COSTS FOR CONSTRUCITON OF THE
BEAR VALLEY CREEK FISH HABITAT ENHANCEMENT PROJECT

(ENR INDEX OF 4200}

Item (Description)

10.

11.

12.

13.

14.

General Excavation (Backhoe, Dozer, Scraper,
and Loader-average)

Specialized Excavation (Dozer operating near
existing stream channel)

Grading and Leveling (Dozer)
Fill and Compaction (Dozer and Roller/Blade)

Loading and Hauling (Loader and 12 yd Dumper -
2 mile round trip haul)

Riprap (Assumes nearby source, drilling,, shooting,
loading, hauling, machine placement--dumping)

Geotextile Fabric
Erosion Control Blanket, Seeding and Fertilization

Hydromulching (seeds, fertilizer, fibers, and
tackifier; application)

Broadcast Seeding

Fertilization

Riparisn Vegetation Planting and Transplsnting
Floodplain Revegetation

Fencing

Estimated

Cost ($)

2.50

3.70
2.00

1.50

1.50

55.00
7.00

1.90

0.50
0.35
0.15
10.00
1.50

0.75

Unit

cu yd

cu yd

cu yd

cu yd

cu yd

cu yd

sq yd

sq yd

sq yd
sq yd
sq yd
sq yd

sq yd

lin ft



special construction problems including wet excavation, site isola-
tion, logistical support, stream channel construction, weather, and
mountain meadow environment @ 10 percent of the total estimated
construction cost

These costs are added to the estimated unweighted construction cost, and a
subtotal estimated construction cost is obtained for the enhancement portion of
the preferred alternative. The engineering and surveying, administrative and
legal, and construction management services costs are estimated as shown
below.

Engineering and Surveying includes three distinct elements.

- Design engineering, @ 6 percent of the estimated construction
cost, based upon ASCE Manual of Practice No. 45 Curve B (pg.
31)

- Surveying for 38 field days and 14 office days (over the entire.3
year project, re-establishment of grades, stakes and corners,
and some resurveying will be necessary). Current rate at $700~ -
$800 a day including per diem and travel.

- Testing - if soils, foundation and/or hydrogeologic testing and
monitoring are necessary. Estimated at 0.75 percent’ of the
estimated construciton cost.

The engineering and surveying includes: 1) limited design in the,
office to a level which can be presented in drawings, and specifica-
tions to a construction subcontractor; 2) field verification of engi-
neering assumptions; and 3) field surveying for construction quanti-
ties.

0 Legal, Administrative, and Permitting @ 1.6 percent of the ‘estimated
construction cost. Support information for the permitting will be
developed under the design portion of the project.

e Construction Management Services assumes a design/csnstruction
type contract. Costs for field office time over the three year project
are estimated below.

Field Labor: 6.5 months/year x 174 manhours/month x $50/hr x
1.10 (overtime charges) x 3 years = $186,000

Field Per Diem: $30/day x 145 days/year x 3 years = $13,000

Office Labor: 30 days/year x 8 hr/day x $55/hour x 3 years =
$40,000

Office Expenses: $5,000 for 3 years
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The construction management services cost estimate is based on
JMM experience working in field conditions, and includes: 1) signifi-
cant field engineering; 2) construciton monitoring; 3) responsibility as
the general oontractor; 4) construciotn scheduling; 5) reporting; end
6) completing record drawings.

Preliminary Construction Cost Estimate

The preliminary construction cost estimate is a feasibility level estimate which
is approximate and computed without detailed engineering data or design. JMM
typically assumes an accuracy of plus 50 percent and minus 30 percent for this
level of preliminary cost estimate. However, this construction cost estimate has
been refined over that presented in the Draft Feasibility Report (JMM, 1985) and
the Selected Alternative Report (JMM, 1985). The construction cost estimate
for the enhancement portion of the preferred alternative is summarized in Table
5-3. The construction cost estimate is summarized in terms of the six enhance-
ment components of the preferred alternative. The preliminary cost estimate
(ENR 4200) for the enhancement portion of the preferred alternative is
$2,153,000.

PHASING OF CONSTRUCTION FOR ENHANCEMENT

The construction of the enhancement portion of the preferred alternative will
have to be phased over two or more years because of the following:

1. The amount of restoration work necessary cannot physically be com-
pleted in 1985 given the relatively limited construction season.

2. Vegetation test plots to be established and monitored during 1985 and
1986 will determine much of the revegetation strategy.

3. Stream reaches B and | must be given further consideration in the
field before determining the need for and extent of improvemtints.
Such determination may not be made until July 1985.

4. The amount of annual funding available for design and construction
activities for this project will require phasing of the construction.

Phasing of the construction planned for the patented land in, Bear Valley will
affect the overall project cost in several ways. Mobilization and demobilization
will occur during each construction season, end this cost must be added to the
remaining project cost for each additional construction season. The materials,
labor, and equipment are subject to inflation between the construction seasons,
and these costs must be increased to allow for inflation. A conservative esti-
mate for annual inflation is ten percent, which should be applied to the cost of
the remaining work. Some construction materials will be purchased directly
from the manufacturer, and when such materials are ordered in large quantities,
the unit cost is decreased. These construction materials may not be fully.in-
stalled during one construction season, and the cost to store the materials’for
use the next year versus a higher unit cost for a smaller quantity must be corn-
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TABLE 5-3

PRELIMINARY CONSTRUCITON COST ESTIMATE
FOR THE ENHANCEMENT PORTION OF THE PREFERRED ALTERNATIVE
BEAR VALLEY CREEK FISH HABITAT ENHANCEMENT PROJECT

(ENR 4200)
Component ___cost*
1. Stabilization and Revegetation of Reach D $ 543,00
2. Stabilization and Revegetation of Reach E 405,00
3. Stabilization and Revegetation of Reach G 131.00
4, Stabilization and Revegetation of Adjacent Area GG 19,000
5. Stabilization and Revegetation of Adjacent Area FF 102,000
6. Minor Components 37,000
7. Mobilization/Demobilization 41,000
Subtotal $ 1,278,000
Contingencies @ ‘25% 320,000
Special Construction Techniques @ 10% 128,000
Subtotal $ 1,726,000
Engineering and Surveying** 154,000
Legal and Adiminstration** 28,000
Cosnttruction Management Services** 245,000
TOTAL, PRELIMINARY COST ESTIMATE $ 2,153,000

*All figures are rounded off to the nearest $1,000.
**See text for explanation of these costs.



pared. The engineering design work associated with the project will mostly be
conducted prior to and during the first construction season. However, some

engineering and surveying work will have to be undertaken in the second and any
subsequent construction seasons. The need for additional engineering work may
be greater than anticipated in subsequent construction seasons if the project site
cannot be fully stabilized at the end of each construction season due to early
winter conditions or an extremely wet spring, Changes in the scope ‘of the
project between phases of construction also may change the overall project cost.

There are many possible combinations of these and other factors which may
influence the cost of a project because of phasing construction over several
seasons. A hypothetical example of the effect of phasing construction of the
preferred alternative is presented in Table 5-4. The annual funding available for
construction of the enhancement portion of the project is assumed to be
$500,000 in the example. Inflation is assumed to be 10 percent per year.
Mobilization and demobilization costs are added each year and are assumed to
inflate at 10 percent per year. The example presented in Table 5-4 indicates
that given these assumptions, the phasing of construction could extend the con-
struction over six years at a total estimated construction cost for enhancement
of approximately $2,939,000.

CONSTRUCTION SCHEDULING

The construction schedule for the enhancement portion of the preferred alterna-
tive will be dependent upon how the project is phased and the funding available
for each construction season. It will be essential to SCHEDULE construction activi-
ties such that the progress each season is maximized by using on-site equipment’
as efficiently as possible. It will be equally important to schedule interim
stabilization of each unfinished work area between the construction seasons.

The 1985 construction activities will begin in mid-July or August and extend
through mid to late October. It is recommended that the most severe eroded:
sections of stream reach D be stabilized during the 1985 season. The amount of
construction on stream reach D which could be completed during the 1985 sea-
son, given an assumed level of funding at $500,000, is approximately 80 percent
of the construciton ultimately planned for the reach. The stabilization whick
could be accomplished in 1985 may-include floodplain excavation and construc-
tion, erosion control blanket and geotextile fabric installation, riprap placement,
seeding, and some riparian revegetation on those portions of reach D with exist-
ing vertical streambanks. The material excavated from reach D in 1985 would
be used to fill the flat area north of reach E. The fill material would be com-
pacted and temporarily stabilized with stockpiled riprap and a mixture of annual
grasses.

The construction scheduled for future years will be better defined following the
design phase and the 1985 construction season. The phasing of the project may
extend the period of construction for a number of years, and the construcition
schedule must remain flexible to meet the most immediate needs of stabilizing
and revegetating the patented land.
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TABLE &4

HYPOTHETICAL EXAMPLE
EFFECT OF CONSTRUCITON PHASING ON ENHANCEMENT PROJECT COST
BEAR VALLEY CREEK FISH HABITAT ENHANCEMENT PROJECT

cost Dollar Amount Unadjusted Inflation (10%) Mobilization & Total Remaining
to Complete of Annual costa of on Remaining Demobilization Cost to
Construction Construction construction Remaining Construction CostsC Complete
Seasib {$) (%) Construction ($1 CostsP ($) {($) Constructiond ($)
1985 2,153,000¢ 500,000 1,653,000 165,300 45,100 1,863,400
1986 1,863,400 500,000 1,363,400 135,300 49,600 1,549,300
1987 1,549,300 500,000 1,049;300 104,900 54,600 2,208,800
1988 1,208,800 500,000 708,800 70,900 60,100 839,800
1989 839,800 500,000 339,800 34,000 66,100 439,900
1990 439,900 ~439,900. -O- -O- -O-
TOTAL S 2,939,900f

aUnadjusted cost does not include inflation on balance carried forward to next year or mobilization/demobilization costs.

bInflation assumed to be 10% per year. This cost is carried forward to the next year.

CMobilization/Demobilization costs are inflated at 10% per year and carried forward to the next year.

d

eENR Index Value

construciton season.

f'I‘his total represents the total estimated construction cost of the enhancement portion of the

project over the phased construciton period.

Thus cost is forwarded on to the next year as the cost to complete construction.

4200. This cost includes mobilization & demobilization at $41,000 for the first



ESTIMATED CONSTRUCTION QUANTNTES FOR STREAM CHANNEL
REALIGNMENT

The construction quantities for the stream channel realignment portion of the
preferred alternative were estimated in order to develop a preliminary cost for
the project. These estimated construction quantities were made using informa-
tion derived from 1) topographic maps of the study area (Bear Valley Minerals,
Inc., 1985) with two foot contours at a horizontal scale of one inch equals 100
feet, and 2) USFS cross sections on the patented land. All quantities presented
in this report are estimates which would be verified during design.

A number of assumptions have been made in order to develop the estimated
construction quantities. Excavation volumes for construction of the floodplain in
the stream channel realignment were developed using the cross sections shown in
Figure 3-9. Cross sections were plotted every 200 feet along the stream channel
realignment to help estimate excavation and fill quantities. The volumes for
loading, hauling, compaction, grading and riprap were obtained from the one inch
equals 100 feet (100 scale) topographic maps. Surface areas for stabilization and
revegetation in the stream reaches and adjacent areas also were made using the
100 scale topographic maps. Preliminary sizing of the floodplain construction
was accomplished using a hydraulic section method for open channel flow, from
Chow (1959). Key assumptions for the hydraulic section calculations include: 1)
floodplain boundary side slopes of 3 to 1; 2) stream channel gradients shown in
the sections on Figure 3-l; 3) Manning's coefficient of friction estimated from
0.050; 4) floodplain channel width estimated at 180 feet to 240 feet; 5) peak
streamflows estimated from the 1974 snowmelt runoff as modeled using, the
HEC-1 computer model (Draft Feasibility Report, JMM, 1985); and 6) channel
freeboard estimates made using recommended freeboard and height of bank
guidelines from Chow (1959). The assumed floodplain widths will be verified
during the design phase using the HEC-2 backwater profile computer model.

Geotextile fabric for stabilization of floodplain channel side slopes was assumed
to extend to a depth of two feet below the stream channel invert and extend out
five feet from the toe of the slope. The geotextile fabric also was assumed to
extend three feet out from the top of the floodplain channel slope. Erosion
control blankets for revegetation were assumed to cover the inboard banks and
outboard areas associated with the floodplain. The geotertile fabric and erosion
control blankets were assumed to be anchored with wood and/or wire stakes,
placed at three foot centers. Riprap for anchoring the geotextile fabric at the
toe of. the floodplain channel bank was assumed to extend to a depth two feet

below the stream channel invert, and one foot above the depth of the design peak
flow in the floodplain channel.

The estimated construction quantities for the stream channel realignment por-
tion of the preferred alternative are presented by component in Table 5-5.~
These estimated construction quantities were calculated based upon the assump-
tions stated above.



TABLE 5-5
ESTIMATED QUANTITIES FOR CONSTRUCTION

OF THE STREAM CHANNEL REALIGNMENT PORTION
OF THE PREFERRED ALTERNATIVE

Component Unit Value

Stream Channel Realignment

General Excavation cu yd 485,000
Specialized Excavation cu yd 15,000
Loading and Hauling cu yd 436,000
Fill and Compaction cu yd 425,000
Grading and Leveling cu yd 60,000
Riprap cu yd 12,000
Geotextile Fabric sq yd 51,000
Erosion Control Blanket, Seeding, Fertilization sq yd 79,000
Riparian Vegetation sq yd 20,000
Floodplain Revegetation sq yd 100,000

Minor Components

Fencing Mn ft 15,000



PRELIMIEARY COST ESTIMATE FOR STREAM CRANNEL REALIGNMENT

The preliminary cost estimate is based on preliminary estimates of quantities for
the stream channel realignment component of the preferred alternative. Unit
costs for materials, equipment, labor, and other items have been compiled from
various sources including local contractors, manufacturers, other current con-
struction projects in the-region, end the Means Site Work ‘Cost Data 1985 and
Building Construction Cost Data 1985 estimating manusls (meand, 1985. The
preliminary cost estimates for the stream channel realignment portion of the
preferred alternative represent feasibility level estimates. Estimates of costs
for contingencies and special construction problemsare included. Costs for
mobilization and demobilization, engineering and surveying, administration and
legal services, and construction management have not been included for the
stream channel realignment portion of the preferred alternative because Bear
Valley Minerals, Inc. has indicated that they would finance the construction and
possibly construct the new stream channel and floodplain using their in-house
capabilities. Bear Valley Minerals, Inc. also has in-house capabilities in engi-
neering and surveying, administration and legal services, and construction man-
agement, although the company has indicated that they could contract the work
to engineering consultants.

Unit Costs for Construction and Other Costs

The unit costs presented in this report include material costs, construction
equipment costs, labor costs, and contractor's/subcontractor’'s overhead and pro-
fit. All unit costs are established at mid-1985,levels and keyed to an Engineering
News Record (ENR) construction cost index, value of 4200. The ENR index is
based on an average construction cost for 20 selected cities in the U.S. and ma!
be utilized to update the costs used in this report by comparing the ENR con
struction index value to the mid-1985 index value of 4200. The ERR index ma
‘be used to update the estimated costs of construction planned for the stream
channel realignment. The unit costs for the various construction elements anti
cipated for the Bear Valley Creek project are presented in Table 5-2. These uni
costs are applied to the quantities listed in Table 5-5 to compute the estimate
construction costs presented later in this chapter.

Other costs associated with the proposed construction are included as a percent
age of the estimated preliminary construction cost as shown below.

contingencies @ 25 percent of the total estimated construction cost
e special construction problems including wet excavation, site isola
tion, logistical support, stream channel construction, weather, and
mountain meadow environment @ 10 percent of the total estimate
construction cost
Preliminary Constrnction Cost Estimate

The preliminary construction cost estimate is a feasibility level estimate which
is approximate and computed without detailed engineering data or design. JM’
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typically assumes an accuracy of plus 50 percent and minus 30 percent for this
level of preliminary cost estimate. The construction cost estimate for the
stream channel realignment portion of the preferred alternative is summarized

in Table 5-6. The construction, cost estimate is presented in terms of the re-
alignment construction components of the preferred alternative. The prelimi-
nary construction cost estimate (ENR 4200) for the stream channel realignment
portion of the preferred alternative is $.3,68&000.

CONSTRUCTION PHASING AND SCHEDULING FOR STREAM CHANNEL
REALIGNMENT

The construction of the stream channel realignment portion of the preferred
alternative would have to be phased over at least two years because of the
limited construction season and revegetation constraints. The stream channel
realignment portion of the preferred alternative would be financed by Bear
Valley Minerals, Inc. Any increases in the construction cost of the stream chan-
nel realignment due to inflation during the period of construction would be borne
by Bear Valley Minerals, Inc.

Construction scheduling for the stream channel realignment is primarily de-
pendent on the permitting schedule established for this aspect of the project.
Construction of the stream channel realignment in any normal runoff year could
begin in mid-July or August and extend through mid to late October. Any con- .
struction activities extended from one year to the next year would require
temporary stabilization over the ‘winter and spring months. Any temporary
stabilization should be accounted ‘for in both construction phasing and construc-
tion scheduling.

SUMMARY

This chapter has provided estimated construciton quantities, a preliminary cost
estimate, and discussions on phasing and scheduling of construciton, for the pre-
ferred alternative. The preferred alternative has a total preliminary estimated
costs of approximately $2,15,3,000 for the enhancement and $5,682,000 for the
stream channel realignment. Construction will have to be phased over a number
of years, which will increase the overall cost of projects at completion, due to
inflation. The 1985 construciton schedule includes enhancement and stabiliza-
tion of the severely eroded portions of stream reach D.
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TABLE 5-6

"PRELIMINARY CONSTRUCTION COST ESTIMATE

FOR THE STREAM CHANNEL REALIGNMENT PORTION

OF THE PREFERRED ALTERNATIVE

BEAR VALLEY CREEK FISH HABITAT ENHANCEMENT PROJECT

(ENR 4200)

Construction Component

Stream Channel Realignment

General Excavation

Specialized Excavation**

Loading and Hauling

Fill and Compaction

Grading and Leveling

Riprap

Geotextile Fabric

Erosion Control Blanket, Seeding, Fertilization
Riparian Vegetation

Floodplain Revegetation

Minor Components
Fencing

Contingencies @ 25%
Special Construction Problems @ 10%

TOTAL PRELIMNINARY CONSTRUCTION COST ESTIMATE***

*All figures are rounded to the nearest $1,000.

**Dozer operation near existing stream channel.

cost*

$ 1,213,000
56,000
654,000
638,000
120,000
660,000
357,000
150,000
200,000
150,000

11,000

$ 4,209,900
1,052,000

421,000

$ 5,682,0CIO

***Does not include estimated costs for engineering and surveying, legal and,,

administrative services, construction management services, or mobilization

and demobilization.



CHAPTER 6

LIVESTOCK ACCESS PLAN

INTRODUCTION

This chapter presents a livestock access plan for the preferred alternative on the
patented land in Bear Valley. Four types of fencing are ANALYZED in terms of
construction effort, estimated cost, effectiveness, reliability, operations and
maintenance requirements and costs, acceptability, and duration of service. A
recommendation is made for the type of fencing best meeting the criteria listed
above. Livestock crossings also are discussed in terms of these criteria. The
potential effects of the preferred alternative on livestock access and utilization
within the boundaries of the patented land are presented at the end of this
chapter.

The fencing will be required as part v preferred alternative to protect the

investment in stabilization materials and revegetation efforts. Livestock and
wildlife which graze on the patented land will have to be excluded from the
stabilized areas to allow the new vegetation to become established. It is im-
portant to remember that the fence may only help control the livestock move-
ment within the meadow but will not keep all animals out of the revegetated

areas. The purpose of the fencing will be to discourage animal use of the stabil-
ized areas.

The Big Meadows area is part of a three pasture rest-rotation systme. called the
Bear Valley Allotment which is managed by the,USFS. The Big Meadows pasture
provides approximately 1527 animal unit months (AUM%) out of a total ranging
from 3089 AUM'’s to 3280 AVM's available for utilization when Big Meadows is in
the grazing rotation. The restOrotation system involves resting one pasture and
grazing the other two pastures during any given year. The system is on a three
year cycle, which means that during any three year period, a pasture will be
grazed for two years and rested for one year. The USFS currently has three
permittees which graze livestock in the Bear Valley Allotment,. These permit-
tees are David Little, the MacGregor Land and Cattle Company, and Callendar &
Beckman. The Big Meadows pasture is scheduled to be grazed in the early sum-
mer months of 1985 and the late summer months of 1986. A totl of 857 cattle
grase on the Bear Valley Allotment each year between the three permittees, and
the grazing season lasts from July 1 to October 1.5. The pastures are separated
by fences which are maintained by the USFS.

The patented land is grazed by livestock when the Big Meadows pasture is in the
grazing rotation. There are no fences separating the patented land from the
National Forest System. land, and the livestock move freely throughout the Big
Meadows pasture. The existing grazing operatrors utilize the patented lands in
Bear Valley by permission from Bear Valley Minerals, Inc., which is the owner of
the patented lands.
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The area of the patented land proposed for fencing is shown in Figures 3-1 and 3-
9, and includes the eroding stream reaches, distrubed adjacent mine tailing and
the stream channel realignment. The fencing would completely surround, the
proposed improvements at a length of approximately 28,000 feet. The area to be
enhanced is currently estimated to have a limited number of AUM’'s as compared
to surrounding pasture land. Most of the enhancement portion of the project
proposed to be fenced currently supports no significant vegetation. A majority
of the stream channel realignment proposed for fencing is undisturbed meadow
land which supports an established vegetative community. The revegetation ef-
forts will be conducted to develop new vegetative communities in the destrubed
areas which could eventually provide additional AUM’'s on the patented land. A
brief analysis of the types of fencing which could ‘be used to exclude livestock
from the improved portions of the patented land is presented in the next section.

DESCRIPTION AND EVALUATION OF FENCING ALTERNATIVES

This section presents a description and evaluation of the fencing alternatives
considered for excluding livestock from the improved areas on the patented land.
The fencing alternatives are analyzed and evaluated in terms of various criteria
developed for the project. These criteria include:

. Constructability
@ Reliability and Effectiveness
Acceptability
Duration of Service
Estimated Cost
0 Operation and Maintenance Requirements and Costs

A recommendation for the type of fencing which should be used is made based on
the evaluation.

There' are several’' constraints which must be considered in the analysis of the
fencing alternatives. The patented land in Bear Valley is remote and any fencing
must have law operation and manintenance requiremnets. The area receives deep
snowpacks during the winter months which exert heavy loads on fences. The
meadow area is either wet or inundated during spring runoff. The existing
vegetation may grow to a height of two feet in the undisturbed areas when the.
pasture is in the rest cycle. The fence must have a duraiton of up to ten years
which will allow the new vegetation to become established.

Description of Fence Types

Four types of fencing are considered in the analysis including: 1) New Zealand
type electric fence:2) jackleg fences: 3) post and pole fences; and 4) layddwn
barbed wire fence. The New Zealand type electric fence constists of three high
tensile steel wires mounted on self-insulating solid fiberglass poles, and features
high-powered energizers that send short-duration, high amperage impulses
through the wires. The energizers can be adjusted to send from 11 random pulses
up to 60 regulated pulses per minute, and may be powered by a 12-volt battery
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and solar cell recharge system. The jackleg fence is comprised of wooden poles
stacked horizontally in a “zig-zag” pattern overlapping the pole ends. The post
and pole type fence is constructed using wooden posts with the ends buried at
least two feet deep and wooden poles attached horizontally between the posts.
The laydown barbed wire fence consists of steel posts with the ends buried at
least 30 inches deep and four strands of barbed wire attached to the posts using
“Davison clips.” Wooden "dancer" poles are attached vertically to the barbed
wire at 80 foot intervals, and the “Davison clips” are turned to release the wire
from the steel posts in the fall, allowing the fence to be layed down over the
winter. The “dancer” poles keep the barbed wires from becoming tangled after
they are laid down in the fall. The wires are reinstalled each spring on the steel
posts using the “Davison clips” after the snow melts away.

Evaluation of Fencing Alternatives

Each of these fences could be constructed to a height of four feet to exclude
livestock from the revegetated areas. The performance of each fence is variable
given the constraints discussed earlier. The four different types of fence are
evaluated in the following subsections based on the criteria presented at the
beginning of the previous section.

Constructability. The New Zealand type electric fence, and post and pole fence,

each require a higher level of construction as compared to the other two types of

fences. The electic fence involves constructing a system which not only repels

livestock with impulses of electricity but also must accommodate winter snow

loads. The electric fence system can be designed to provide flexibility fdr

winter snow, however, such design features increase. the complexity of con-

struction and the cost. The post and pole fence requires augering or digging of ,
holes for setting the posts and attchigng the poles so the fence will remain intact

over its period of service. This involves more construction per length of fence :
than the other three types of fences included in this evaluation: ‘The jackbeg.
fence is easily constructed in relatively flat areas suck as Big ‘Meadows. The

laydown barbed wire fence also involves simple construction. The steel posts are

driven into the ground with a hand operated fence post driver and the wires are
attached to the posts with the clips. The “Davison clips” require a special hand

tool to attach the wire to the post. The laydown fence can be installed by two

workers at a rate of 1300 feet per day.

Reliability and Effecitiveness. The four types of fences have varying degrees of
reliability and effectiveness. The New Zealand type electric fence can be un-
reliable because of grounding problems, wiht water and high growing vegetation.
The electric fences are sometimes vandalized because the solar recharging sys;
tern is an attractive item. Electric fences, can be ineffective if livestock have
not been exposed to them, and some cattle will disregard electric shocks to get
through the fence. Jackleg,, fences are generaly reliable, however, the high
water may displace pieces of the fence as it becomes older. Jackleg fencing aslo
may be affected by snow’ loads. The jackleg, fence cannot be used in the flood:
plain or crossing the stream, because it will eventually fail if debris piles up
against the side of the fence during high water. Jackleg fences are mostly
effective in controlling livestock, however, cattle can sometimes push the
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fencing over ,by rubbing against weak sections. Post ‘and pole fencing is generally
reliable, however, the wet meadow conditions of the patented laud may cause
the fence posts to rot in several years. The fence posts can be treated~before
installation, but the treatment may only extend their life by several years. Post
and pole fences cannot be used in the floodplain or crossing the stream because
of debris pileup during high water. The post and pole fences are effective for
excluding livestock unless a pole breaks and allows cattle entry to the re-
vegetated area. The laydown barbed wire fence is the most reliable because it is
not-affected by snow loads, the steel posts will not be affected by wet meadow
conditions, and it can be used in the floodplain and across the stream. The
barbed wire can rust over time, however, it generally lasts longer than ten years.
The laydown fence is expected to have good effectiveness for excluding livestock
as barbed wire is used in range areas throughout the region (Don Justus, personal
communication, 1985).

Acceptability. The four types of fences have different levels of acceptability
among grazing operators and range managers. The New Zealand type electric
Fence is not widely used and relatively new to the Northwest. The post and pole
fence and jackleg fence are aesthetically pleasing and used throughout portions
of Idaho. The laydown barbed wire fence appears to be acceptabel’ to both
grazing operators and range managers in areas where heavy snows accumulate
during the winter months (Justus, personal communication, 198'5; Kriz, personal
communication, 1985). The Big Meadows area is used extensively for winter
recreation and snowmobiling. The fences may restrict snomobiling in a portion
of the patented land until snow dephs are great enough to cover the fences.

Duration of Service. The four fencing alternatives would probably have different
durations of service because of the environmental conditions in Bear Valley. The
electric fence could be expected to last ‘ten years, however, this more complex
fencing system has more parts that can fail or be put out of service. The jackleg
fence is generally expected to have a duration of sevice ecceeding ten years,
The post and pole fence may not last ten years because of the potential for the
posts to rot in the wet soil. The laydown barbed wire fence has a duration of
service which exceeds ten years.

Estimated Cost. The estimated costs of the, four fencing alternatives are made
based on April 1985 unit prices for a four foot high fence installed in Bear
Valley. These estimated costs include materials, equipment, and labor for con-
struction of the fences. Operation and maintenance costs sre not included in the
estimated cost. The total length of the fence is assumed to be 28,000 feet for
each alternative, and includes four stream crossings. The unit costs. and total
estimated cost for each alternative is presented in Table 6-1. The laydown
barbed wire fence has the lowest total estimated cost.

Operation and Maintenance Requirements and Costs. The fencing alternatives
have different operation and maintenance requrements and costs. The New
Zealand type electric fence has to be checked regularly to insure proper oper-
ation and that the system is not grounding out. The manufacturers recommend
clearing, grass and other vegetation along the fence line regularly to help prevent
grounding of the electrical system. The electric fence is maintenance intensive
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TABLE 6-I

ESTIMATED COSTS FOR FENCING ALTERNATIVES
BEAR VALLEY CREEK FISH HABITAT ENHANCEMENT PROJECT

unit Estimate

Fencing Alternative Cost{$) unit cost (§)
New Zealand Type Electric 1.50 lin ft 42,0c
Jackleg 4.00 lin ft 112,0c
Post and Pole 4.00 lin ft 112.00
Laydown Barbed Wire 0.75 lin ft 21,001

*Based on total length of 28,000 feet of fencing for the Preferred alternative
The enhcncement portion of the preferred alternative will require 13,000 feet ¢
fence. The remaining 15,000 feet of fence would surround the stream channel
realignment portion of the preferred alternative.



and would probably require a total of four man-weeks per year, in addition to any
repairs which have to be made. The estimated cost of annual operation and
maintenance for the N,ew Zealand type electric fence is approximately $3,000
$4,000 (June 1985 dollars). The jackleg fence and post and pole fence both have
very low operation requirements. The post and pole fence has potentially moder-
ate maintenance requirements and costs if the wooden posts rot because of the
wet soils. It is difficult to estimate an annual cost for maintenance of the post
and pole fence and jackleg fence, however, a figure of four man-days at $800.per
average year (June 1985 dollars) may be assumed for checking and repair of each
type of fence. The, laydown barbed wire fence has relatively low operation and
maintenance requirements and costs. The fence is laid down in the fall which
would require a two man crew for one half day. The fence is put up in the spring.
following the peak of the runoff and would require a two man crew one half day
to complete the job. An additional half'day would be spent making minor repairs
when the fence is put up in the spring. The total annual operation and main-
tenance requirements would be three man days at $1,200 - $2,000 per year (June
1985 dollars) including miscellaneous parts for repair end labor.

Recommended Fencing Alternative

The recommended fencing alternative for enclosing the improved areas on the
patented land in Beer Valley is the laydown barbed wire fence. This fencing,
alternative is easily constructable, reliable effective, generally acceptable, will
provide over ten years of service, and has the lowest estimated cost of the four
types of fence evaluated. The laydown barbed wire fence has low to moderate
operation and maintenance requirements and costs. The fence must be laid down
in the fall and put back up in the spring each year. The use of “Davison clips” in
the laydown fence reduces the operation and maintenance time required during
the spring and fall. The laydown fence also can be easily phased with the con-
struction of the preferred alternative. Extension of the fence around areas im-
proved during the second and subsequent years of construction can be easily
accomplished.

LIVESTOCK CROSSINGS

There are no anticipated livestock crossings to be constructed as part of the
improvements planned for the patented land in Bear Valley. The fencing will not
extend across the road at. the bridge in Section 15, but would be constructed
parallel to the upstream side of the road and bridge. This will allow for move-
ment of livestock across the bridge and not require installation of cattle guards
in the roadway. The livestock will be restricted from crossing the stream by the
fence enclosing the improved reaches, but animals may still cross the stream
unimpeded downstream of the bridge in Section 15 and upstream of reach D.

EFFECTS OF PREFERRED ALTERNATIVE AND RECOMMENDED FENCING
ON LIVESTOCK

The preferred alternative end the recommended fence enclosing the improve-

ments will have minor effects on existing livestock operations and access in the
Big Meadows area of Bear Valley. The fencing will be located entirely on
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patented land, and will enclose areas in the enhancement portion of the project
presently producing limited or no vegetation. The main road through the
patented land is sometimes used to drive cattle to and from Big Meadows and the
small meadow areas south of the patented land. A secondary livestock access
route to the west of Bear Valley Creek is apparent in low level photographs of
the area (EPA, 1984). Both of these accass routes are shown in Figure 6-1 along
with the proposed fencing around the preferred alternative. One effect of, the
fencing on livestock will be an exclusion of the animals from the west side of
Sear Valley Creek south of the bridge in Section 15.

The preferred alternative could have beneficial long term effects on the live-
stock after the new vegetation becomes established in the stream reaches and
adjacent areas. The fencing will probably be left in place for ten years, and then
it may be removed depending on the success of the revegetation efforts.

SUMMARY

This chapter has described and evaluated four alternatives for fencing around the:
preferred alternative on the patented land in Bear Valley, and has provided a

recommended fencing alternative which would have only minor effects on cur-
rent and future livestock access routes and operations. The laydown barbed wire,
fence is recommended based upon evaluation of various criteria established for

the project. The fence will he maintained for at least ten years in order to helps
promote revegetation of the most severly disturbed areas on the patented land.
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Final Report, Biological Evaluation of the Northern Rocky
Mountain Gray Wolf for the Bear Valley Creek Fish
Habitat Enhancement Project

Gentlemen:

We are pleased to submit two copies of the Final Report, Biological Evaluation
of the Northern Rocky Mountain Gray Wolf for the Bear Valley Creek Fish
Habitat Enhancement Project. This report was prepared under Contract
Amendment No. 2 to our August 27, 1984 agreement. At your instruction, we
have mailed copies of this draft report to Larry Everson and Kevin Ward repre-

senting the Bonneville Power Administration (BPA).

The Draft Report (dated August 21, 1985) was provided to the U.S. Fish and
Wildlife Service, the Lowman Ranger District - Boise National Forest, BPA, and
Bear Valley Minerals, Inc. Only the U.S. Fish and Wildlife Services responded in
witting (see Appendix A). The U.S. Forest Service Boise National Forest and
Bear Valley Minerals, Inc. both made several minor editorial comments by tele-

phone that have been incorporated in the Final Report.

We appreciate the assistance and cooperation provided to JMM by all of the
agencies involved in the overall project. If you have any questions, please call

me at (208) 345-5865.

Very truly yours, .
Brian D. Liming
Project Engineer/Scientist
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Abstract: The proposed Bear Valley Creek Fish Habitat Enhancement Project is
located on private land surrounded by the Boise National Forest near then,
headwaters of Bear Valley Creek. The project area includes potential key wolf
habitat components that could be important during the spring season. Historical
wolf sightings within and surrounding an “area of project influence” on potential,
wolf activity are reviewed in this report, and limited data on the prey base are
provided. The potential project effects on wolves are discussed along with the
welfare of the wolf prey base. The potential for direct wolf mortality due to
wolf-human encounters also is addressed. Possible cumulative effects on the wolf
from other area activities in combination with the proposed project are noted,
Potential mitigation measures are discussed including delay of the construction
activity until after July 15, construction personnel transportation, hunter
education, and general education of project personnel on the gray wolf and
current recovery efforts. The report concludes that the proposed project will,
not endanger the continued existence of the wolf, and that a “no-effect” decision

is justified.
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FINAL REPORT

BIOLOGICAL EVALUATION
OF THE
NORTHERN ROCKY MOUNTAIN GRAY WOLF
FOR THE
BEAR VALLEY CREEK FISH HABITAT ENHANCEMENT PROJECT

INTRODUCTION

The Northern Rocky Mountain Gray Wolf (Canis lupus irremotus) is currently
classified as an Endangered Species under the Endangered Species Act of 1973,
and Amendments of 1982. Wolves have been sighted on the Boise National
Forest since 1905 and current records indicate low wolf densities (Kaminski and
Boss, 1981). Most observations of wolves or, wolf sign involve lone individuals.
Occasional pairs of wolves have been sighted, however, groups of three or more
individuals have been rarely sighted. Wolf sightings and/or evidence of wolf
activity in Idaho have been rated as “possible” or “probable” by researchers with
the U.S. Forest Service (USFS) and U.S. Fish, and Wildlife Service (USFWS)
(Kaminski and Boss, 1981) (J. Hansen, personal communication, 1985). Current
records indicate one confirmed wolf sighting on the Boise National Forest, Low-
man Ranger District, near Deadwood Reservoir in 1978 when a hunter shot and
killed a gray wolf. Subsequent investigations in the Bear Valley-Warm Lake area
and vicinity have led researchers to estimate that the present wolf population on
the Boise National Forest consists of four to nine individuals, based on reported
observations from 1978 to 1980 (Kaminski and Boss, 1981). These individuals
may be scattered seasonally throughout adjacent National Forest and wilderness

lands.

Records of wolf observations provide an indication of wolf activity throughout
the central Idaho area These records have aided resource managers and wolf

researchers in identifying and selecting gray wolf recovery areas. The Northern



Rocky Mountain Wolf Recovery Team has selected the Frank Church River of No
Return Wilderness as part of the central Idaho area for recovery of the gray
wolf. The recovery team is currently refining wolf management guidelines for

the recovery area.

The objective of this biological evaluation is to determine if there will be any
positive or negative effects on the wolf or its habitat as a result of the Bear
Valley Creek Fish Habitat Enhancement Project. The two major concerns with
regard to the proposed project and the wolf are: 1) the welfare of the wolf prey
base; and 2) the potential for direct wolf mortality due to human-wolf en-

counters.

DESCRIPTION OF THE PROPOSED PROJECT

The proposed Bear Valley Creek Fish Habitat Enhancement Project is located in
southeast Valley County, Idaho (Figure 1). The project area is situated in the Big
Meadows area of the Bear Valley Creek drainage (Figure 2). Bear Valley Creek,

a major tributary of the Middle Fork of the Salmon River, is a spawning, and

rearing stream for wild stocks of anadromous fish. The proposed project is
sponsored by the Shoshone-Bannock. Tribes (Tribes) and funded by the Bonneville,
Power Administration (BPA) under contract number 83-359 as part of the Salmen

River Habitat Enhancement Program. The intent of the project is to provide
offsite enhancement as partial compensation for fish habitat damage and migra-
tion problems related to hydroelectric power projects in the Columbia River
Basin. The project will involve construction on a portion of the 910 acres of
private, patented land owned by Bear Valley Minerals, Inc. The proposed project

is located 9.5 miles south of the Frank Church River of No Return Wilderness.

During the period from 1954 to 1959 the presently patented (privately owned)
land (Figures 1 and 2) in Big Meadows was dredge mined for the strategic
minerals columbite and euxenite. The past mining operation incorporated recla-
mation methods appropriate to the technology of the times, however, the site

has increasingly become a chronic problem area as a result of these earlier
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activities. During the past 26 years, the stream has eroded the dredge tailing
and undisturbed placer material vertically and horizontally, resulting in the
generation of substantial quantities of sediment which subsequently were trans-
ported to downstream reaches. The sedimentation has contributed to a reduction
of spawning and other critical habitat areas for chinook salmon. The overall
purpose of the project is to reduce the erosion and sedimentation and enhance
the fish habitat.

The project feasibility study (JMM, 1985) was started in October 1984 and in-
cluded preliminary field reconnaissance. The feasibility study resulted in selec-
tion of a project alternative which is conceptually agreeable to all involved
agencies and Bear Valley Minerals, Inc. Additional field studies have been con-
ducted during spring and summer 1985 to verify assumptions made in the feasi-
bility study and help plan for construction of the habitat enhancement project.
These field studies include water quality monitoring, streamflow measurement,
vegetative community analyses, soil sampling, stream cross section surveying,

and general field/photographic reconnaissance.

The'proposed project consists of constructing a floodplain and stabilizing slopes
along Bear Valley Creek throughout a portion of the previously dredge mined
area (Figure 3). The floodplain construction will involve excavating approxi-
mately 80,000 cubic yards of sand, sediments, and small rocks along the existing
stream channel to provide enough capacity for high spring snowmelt runoff flows
and protect the banks from erosion. The streambank and floodplain stabilization
and revegetation are schematically shown in section (Figure 4) and plan (Figure
5). The low flow channel of Bear Valley Creek will not be altered as part of this
project. The entire project area delineated in the plan portion of Figure 3 will
utlimately be fenced to exclude livestock from the stabilized areas and protect

the overall investment in the fish habitat enhancement project.

Construction on the project will be phased over several years due to funding
limits, the short construction season, high spring runoff flows. and potential

early season wildlife use of the Big Meadows area. The construction planned for
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1985 will begin in September and continue until the end of October. Construc-

tion during future years would begin in mid-July and end in mid to late October.

The proposed project will require a maximum work force of 20 persons during the
height of construction activity. The work force will be housed in the Lowman,
Idaho area which is approximately 17 road miles from the project construction
site. Road access from Lowman to the project site will involve the use of Forest
Route 582. A portable house trailer will be located at the project site to provide
temporary housing for a night watchman (if necessary). The trailer will be re-
moved from Bear Valley at the close of each construction season during'the

contractor's demobilization period.

The general contractor for the proposed construction project will be James M.
Montgomery, Consulting Engineers, Inc. (JMM). JMM will hire construction sub-
contractors for each portion of the project. The subcontractors will work under
the direction and supervision of JMM. A JMM construction supervisor will work
in the field on a full time basis during each construction season.

BIOLOGICAL DATA ANALYSIS - WOLF AND PREY BASE

Historical Reports of Wolves in the Bear Valley Creek Area

The Northern Rocky Mountain gray wolf occurred historically throughout the
entire state of Idaho, the northwestern two-thirds of Montana, the northern two-
thirds of Wyoming. and the southern third of Alberta (Goldman. 1944). The Bear
Valley-Warm Lake area contains the majority of probable wolf reports on the
Boise National Forest (Kaminski and Hansen, 1984). There are several recent

reports of wolves in the immediate project area and near the dredge ponds.

Reported wolf sightings in the Bear Valley Creek area are summarized in Table
1. The locations of these sightings are shown on Figure 6. Many of the sightings
shown in Figure 6 are within the “area of project influence” on potential wolf

activity.



Date*

Feb. 1923**

June-0Oct.
1931

1941

June 1947

June 1947

Oct. 1952
Fall 1955
Fall 1957**

Aug. 1961

July 1963**

Oct. 1963**

Oct. 1963**

Fall 1965-66

Oct. 1967**

Fall 1967-68

Aug. 1968-69

TABLE 1

WOLF SIGHTINGS IN THE VICINITY OF
BEAR VALLEY CREEK FISH HABITAT
ENHANCEMENT PROJECT AREA

Legal Description

T.I2N., R.7E., Sec. 28

T.12N., R.6E., Sec. 30

T.9N., R.IIE., Sec. 21

T.I3N., R.8E.. Sec. 1.2,
11,12

T.I3N., R.8E., Sec. 13,14,

23,24

T.9N., R.IOE. Sec. 24
T.I3N., R.8E.
T.12N., R.8E., Sec. 6

T.I3N., R.8E.. Sec. 13

T.I3N., R.IOE., Sec. 31

T.I3N., R.8E., Sec. 35

T.12.N., R.8E., Sec. 4

T.10N., R.IIE., Sec. 35

or 36

T.I3N., R.IOE., Sec. 31

T.ION., R.6E., Sec. 19

T.ION., R.6E., Sec. 35

Location Rating
Near Mary Blue Mine north of Probable Sighting
Deadwood Reservoir, mid-
winter
Peace Valley between Peace Probable Pair
Creek and Silver Creek Sighting
North Fork Boise River near Probable
Picket Mountain Trapped 1 male and

1 female

Near Elk Meadow Probable Sighting
Near Elk Meadows Probable Sighting
Wapiti Creek near Grandjean Probable Sighting
Near Deadwood Ridge Probable Sighting
In meadow near Deer Creek Probable Sighting
Junction of Porter Creek and Probable Sighting
North Fork Elk Creek
Bruce Meadows Probable Sighting
Near Elk Creek and Twin Probable Sighting
Bridges
Wet meadows near Elk Creek Probable Sighting
Road and Howling
In Trail Creek Draw near Probable Wolf
Grandjean Chasing Cow Elk
Bruce Meadows Probable Sighting
Near Scott Mountain Probable Sighting

On Pine Creek Road to Scott
Mountain

Possible Sighting



TABLE 1 (CONT)

Location

Rating

Date* Legal Description
July 1970** T.I3N., R.8E., Sec. 28
July 1971** t.12n., r.8e., Sec. 16

Sept. 1971**

t.12n., R.8E., Sec. 4,9

Summer 1972** t.12n., R.8E., Sec. 5

July-Aug.
1973**

July 1974**

Aug. 1974* *

T.12N., R.8E., Sec. 4

T.22N., R.8E., Sec. 2

T.I2N., R.9E., Sec. 17

Summer 1975** T.12N., R.8E., Sec. 28

Aug. 1976

Fall 1976* *
Fall 1976**

Oct. 1976

197a**
1978**
April 1978

June 1978**

Sept. 1978**

Fall 1978**

Oct. 1978**

T.I3N., R.8E., Sec. 3,4

T.I3N., R.10E., Sec. 26,27
T.I3N., R.20E., Sec. 31

T.11N., R.7E., Sec. 17

T.12N., R.8E.
T.13N., R.8E., Sec. 34
T.10N., R.6E., Sec. 4

T.lIIN., R.8E., Sec. 15

T.I3N., R.9E., Sec. 3

T.I12N., R.9E., Sec. 16

T.12N., R.8E., Sec. 18

Little Beaver Creek Meadow

Near EIk Trap Meadow and
Bearskin Creek

Bearskin Road near Elk
Trap Meadow

Wet Meadows near South Fork
Deer Creek

Near confluence of Wet
Meadows and Bearskin Creek

North end of Big Meadows in
Bear Valley

I/2 mile north of Sack Creek

Meadows at south end of
Bearskin Creek

West Fork Elk Creek
Meadow Chain

Bruce Meadows

Bruce Meadows
Southeast of Deadwood
Reservoir 1I/2 mile from
airstrip

Sheep Trail Creek

Near Cow Camp

Near Packsaddle Creek

Near dredge ponds in
Bear Valley

Near Portland Mine Meadows

Crossed road in front of
pickup

Near South Fork Deer Creek;
Bear Valley

Probable Sighting

Probable Sighting

Probable Sighting

Probable Sightisg

Probable Sighting

Probable Sighting

Possible Sighting

Probable Sighting

Probable Sighting

Probable Sighting
Probable Sighting

Probable Sighting

Probable Sighting
Probable Sighting
Probable Sighting

Probable Sighting

Possible Sighting

Probable Sighting

Confirmed Male Wolf
Shot/Killed



TABLE 1 GONT)

Date* Legal Description Location Rating
Apr. 1979 T.9N., R.7E., Sec. 34 Near Lowman Possible Sighting
Aug. 1979** T.12N., R.8E., Sec. 35 Junction of Bear Valley Creek Possible Sighting
and Cub Creek

Aug.1979** T.I2N., R.8E., Sec. 35,36 Near junction of Bear Valley Possible Pup Sighting
Creek and Cub Creek

Oct.1979** T.12N., R.8E., Sec. 10 In Bear Valley near Bearskin Probable Sighting
Creek

Oct. 1979** T.12N., R.8E., Sec. 10 Near Bearskin Creek Possible Sighting

Apr. 1980 T.9N., R.7E., Sec. 36 Near Lowman Possible Sighting

May 1980 T.1IIN., R.12E. Near Lowman-Stanley Road Possible Sighting

June 1980** T.I3N., R.9E., Sec. 26,27 North side Poker Meadows Probable Sighting

June 1980** T.I3N., R.9E., Sec. 26,27 Grassy meadow on southeast Probable Sighting
end of Poker Meadow

June 1980** T.13N.. R.9E., Sec. 26,27 In meadows between Tennessee Probable Sighting
Creek and Poker Meadows

July 1980** T.I3N., R.9E., Sec. 26,27 Between Tennessee Creek and Possible Sighting
Poker Meadows

July 1980** T.I3N., R.8E., Sec. 35 Near Twin Bridges Elk Creek Possible Sighting

Sept. 1980** T.I2N., R.8E., Sec. 21 Bearskin Creek Possible Sighting,

Scat

Sept. 1980** T.IZN., R.8E., Sec. 22 Bearskin Road, Bear Valley Possible Sighting

Sept. 1980** T.12N., R.8E., Sec. 9 Near confluence of Willow Possible Sighting
Creek and Crooked River

Oct. 1980 T.I3N., R.10E., Sec. 6 North of Ayers Meadow near Possible Sighting
Dagger Creek

Oct. 1980** T.I3N., R.9E., Sec. 14,15, Near Poker Meadows Probable Sighting

22,23

Oct. 1980 T.IIN., R.12E., Sec. 22 Near Dry Creek in Stanley Probable Sighting

Basin

Oct.1980** T.I2N., R.9E., Sec. 20 Near Sack Creek Probable Sighting



TABLE 1 (cont.)

Date Legal Description Location Rating*

Oct. 1980** T.11N.. R.SE.. Sec. 3 North of Bearskin and Bear Probable Sighting
Valley Creek Road Junction

Nov. 1980** T.I2N., R.8E. Sec. 23, 24, Sheeptrail Creek; less than Probable Sighting

25,26 1 mile from Sack Creek

Nov. 1980 T.10N R.8E., Sec. 13 Near Corral Creek Probable Sighting

Aug. 1981** T.IZN., R.SE., Sec. 9 Lower end of South Fork Deer Probable Sighting
Creek

Oct. 1981 T.IZN., R.IOE., Sec. 21 Near Fir Creek Probable Sighting

Aug. 5, 1982 T.IZN., R.IOE., Sec. 35 Near Banner Creek Probable Sighting

Aug. 11, 1982** T.I3N., R.IOE., Sec. 32 Bruce Meadows Probable Sighting

June 1983-85** T.IIN., R.SE., Sec. 15,22 Near dredge ponds in Sightings currently
Bear Valley under investigation

May 24, 1985** T.I3N., R.BE., Sec. 33 Between Elk Creek and wet Possible Sighting

meadow off of road

Sources: Kaminski and Boss, 1981.
Donohoo, 1985. Personal communication.

*Sightings are listed in order by date.

**Sightings reported within “are of project influence.” See Figure 6.
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There are other signs of potential wolf activity in the Bear Valley Creek area.
Reported observations of wolf scat, tracks, and howling incidents in the Bear
Valley Creek area are summarized in Table 2. The locations of reported wolf
scat, tracks and howling incidents are shown on Figure 7. and many occur within

the “area of project influence” as defined by USFWS biologists.

Causative factors responsible for the decline of the wolf population include trap-
ping, hunting, poisoning, land development, loss of habitat, and the inability of
man to tolerate the wolf. Human caused mortality has had a major impact on
wolves throughout the historical range of the Northern Rocky Mountain gray
wolf. Wolf mortality directly attributed to humans following legal protection of
wolves has been documented by several prominent. research biologists (Mech,
1977; Fritts and Mech, 1981; Berg and Ruehn, 1982). The present range of the
gray wolf in the Northern Rocky Mountains is limited to western Montana, north-
western Wyoming, and the central and northern mountains of Idaho, based on
reported sightings within the last ten years (Flath, 1980; Kaminski and Hansen,
1984).

Potential for Wolf Activity in the Bear Valley Creek Project Area

The Bear Valley Creek Project area and vicinity contains some of the key wolf
habitat components found on the Boise National Forest. These key habitat com-
ponents include traditional elk calving and nursery areas, ungulate summer
range, beaver and other alternate prey habitat, and potential wolf homesites
(dens and rendezvous sites) (Kaminski and Hansen, 1984). The primary use of the
immediate project area by wolves would be during the late spring and early
summer months when elk are present along the fringes of Big Meadows. The
reported sightings in the immediate project area help affirm that wolves use the
south Big Meadows area during the spring and early summer months. Reports of
wolf sightings during the month of June over the past three years within the
dredge mined area are currently under investigation by biologists from the
USFWS, Idaho Department of Fish and Game (IDFG), and USFS (L. Donohoo,
personal communication, 1985). Several wolf sightings have been reported in the

north Big Meadows area from July through October in recent years.



DATE*

TABLE 2

WOLF SIGN OBSERVATION IN THE VICINITY OF
BEAR VALLEY CREEK FISH HABITAT
ENHANCEMENT PROJECT AREA

Legal Description

Location

Rating

May 1945

a June 1946-47

July 1976

T.I3N., R.8E., Sec. 13,14,
23,24

T.IIN., R.IE.

T.I3N., R.8E., Sec. 13

July 16, 1979** T.12N., R.10E., Sec. 6

July 1979**

July 1979**

Aug. 1979**
Aug. 1979**
Aug.-Sept.

1979

Sept. 1979**

T.I3N., R.8E., Sec. 25

T.I3N., R.9E., Sec. 26

T.ISN., R.9E., Sec. 31

T.I3N., R.9E., Sec. 30

T.9N., R.8E.

T.12N., R.9E., Sec. 20,21

Nov. 14, 1979** T.lIIN., R.7E, Sec. 12

Nov. 1979

Feb. 1980

Sept. 1980**

July 1981**

Oct. 1981**

T.lIN., R.6E., Sec. 12

T.I3N., R.7E., Sec. 14

T.I3N., R.EE., Sec. 26

T.ISN., R.8E., Sec. 35 or
36

T.9N., R.8E., Sec. 20

Corduroy Meadows

10 miles north of Grandjean

Near junction of Porter
Creek-Elk Creek

Bruce Meadows

2 miles northeast of Elk Creek
R.S. in Bear Valley

Near Bruce Meadows

Bear Valley, 1/2 mile south-
west of Elk Creek Road

1 mile northwest of Elk
Creek Road

Ridge above Kirkham Hot
springs

Near Sack Creek Campground
Whitehawk Basin
Near South Fork Beaver Creek

Bernard Creek and north of
East Fork Deadwood River

West of Lower Corduroy
Meadows

Near Elk Creek Ranger Station

Near Lick Creek

Probable Tracks
around freskry
killed elk calf
Probable Tracks

Probable Howling

Probable Howling

Possible Scat

Probable Howling

Probable Howling

Probable Howling

Probable Sighting,

Howling

Probable Howling,
Probable Tracks

Probable T r a ¢ k s

Probable Tracks

Possible Scat

Probable Howling

Probable Tracks



TABLE 2 (cont))

Date* Legal Description Location Rating
Nov. 1981 T.lIIN., R.6E., Se;.” 27 Near Lightning Creek Probable Tracks
April 1982 T.9N.a R.6E., Sec. 23 Near Fir Creek Possible Tracks

Sep. 16, 1982** T.13N.. R.IOE., Sec. 32

Oct. 1982 T.IZN., R.7E., Sec. 4
Sept. 1983 T.9N., R.9E., Sec. 32
Oct. 6, 1983 T.IZN., R.6E., Sec. 14

Source: Kaminski and Boss, 1981.

*Observations are listed in order by date.

v

Bruce Meadows
Near Deadwood River
Near Jackson Peak

' ‘Near Silver Creek

**Observations reported within “area of project influence.” See Figure 7.

Probable Howling
Probable Howiling ,
Possible Tracks

Possible Tracks.
Howling
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Wolf use of the Big Meadows area could potentially increase during years that
the upper Bear Valley Creek pasture is rested from livestock grazing. There is a
high degree of potential conflict between wolves and livestock grazing in the
Bear Valley Creek area (Kaminski and Hansen, 1984). The grazing allotments in

Bear Valley Creek overlap areas of key wolf habitat components.

The total number of wolves which could be supported within the Boise National
Forest has been estimated using an equation developed by Keith (1982). This
equation estimates the wolf population that could be supported by population
estimates of prey base including elk and mule deer within game management
units. An estimate of 26 wolves has been calculated based on 1981 population
counts of elk and mule deer on IDFG game management units 25, 33, 34, and 35
(Kaminski and Hansen, 1984).

Analysis of wolf reports from the Bear Valley-Warm Lake area indicate that

reproduction has been successful (Kaminski and Boss, 1981; Kaminski and
Hansen, 1984). Several sightings of adult wolves with pups and/or pairs of adult
wolves are documented in reports filed with the USFWS. Identical groups of
wolves have been reported by separate parties in different locations several

weeks apart.

Prey Base

The primary prey base for the gray wolf consists of elk (Cervus elaphus nelsoni)

and mule deer (Odocoileus hemionus). Beaver (Castor canadensis) is a secondary

prey species where available. The Bear Valley Creek project site is located
within IDFG Management Unit 34. Ungulate winter range in the region is lo-
cated along the South Fork of the Payette River drainage, outside of the area of
project influence (Figure 8). Ungulate summer range is found throughout the
Bear Valley Creek drainage (Figure 8), however, elk will avoid these areas if
livestock are grazing in the meadows (L. Donohoo. personal communication.
1985). The presence of livestock in the summer ungulate range causes a dis-
placement of elk into the higher ridges and meadow areas. Elk are the primary

wolf prey species that occupy the upper Bear Valley Creek drainage.
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The wildlife management agencies estimate that IDFG Unit 34 had a 1981 elk
population of 650. Recent management activities within Unit 34 have resulted in
a 1985 elk population estimated at approximately 850 animals (Kaminski and
Hansen. 1984). Donohoo (personal communication, 1985) estimates that up to 60
elk graze in the Big Meadows area: during years when the pasture is being rested
from livestock grazing. The 1985 estimate of mule deer within Management
Unit 34 is approximately 1400 animals, however, most of the mule deer popula-
tion inhabits areas outside of the upper Bear Valley Creek drainage. The Bear
Valley Creek area receives moderate hunting pressure due to accesibilty from

the Boise area.

DISCUSSION

Area of Project Influence

The area of project influence was established by USFWS biologists through com-
parison of the proposed construction activiey with the general topography of the
region and an overview of wolf sightings in the project vicinity (J. Gore and J.
Hansen, personal communication, 195). The area. of project influence shown in
Figures 6, 7, and 8 extends notth to the Frank Church River of No Return
Wilderness, west to Deadwood River and Deadwood Reservoir, and south and east
to the Valley County/Boise County line along the natural drainage boundary of
Bear Valley Creek. The boundary was delineated solely based on potential im-
pacts or effects the project could have on andy wolves, inhabiting the Bear Valley
Creek region. Establishmant of the area of project influence also provides a
specific area within which opotential impacts on wolves and wolf habitat can be
estimated.

Potential Project Effects on Wolves

The proposed, Bear. Valley Creek Fish Habitat Enhancement project is not ex-

pected to have direct adverse effects of either wolves or their prey base. Based



upon reported sightings to date, wolves utilize the immediate project area only
during the spring. Wolf sightings within the private land boundaries have been
reported only for the month of June, which corresponds to the period that elk
inhabit the meadow fringe areas. The immediate project area is not expected to
provide potential homesites for wolves because of the main road access through
Bear Valley and the amount of human related activity in Bear Valley. Creek
during the summer months. Probable use of the area surrounding the project site

by wolves is for securing prey during the spring months.

The proposed project, as presently planned, would be under. construction in
September 1985 and after July 15 in future years. Construction of the improve-
ments including use of heavy equipment probably would not have a direct effect
on the wolf, because sightings reported during these periods are concentrated in
an area north of the patented land. There are no reported ‘wolf sightings along
Forest Route 582 from Lowman to the project site during the months of planned
construction activity. Project requirements for riprap (rock) material will in-
volve development of a source located outside of the immediate project area. A
tentative riprap site has been identified in conjunction. with the USFS. The
riprap site is located in Bear Valley approximately two miles southeast of the
project site along Forest Route 502. Development of the riprap site will include
surface Clearing, drilling, blasting, loading, and hauling the rock material. There
are no reported wolf sihgtings in the area surrounding the riprap site or along the

road to the site.

The project area will be fenced following completion of construction during each
year to protect the stabilized and revegetated slopes from livestock use. The
fencig is not expected to have any direct effects on wolves that may use the

immediate project area.

The proposed project may have minor indirect effects on wolves. The wolf
sightings shown on Figures 6 and 7 occur mostly during the summer and fall
recreation seasons. The increase in activity at the south end of Bear Valley due

to the construction could result in an increase in potential wolf activity in the

8-



north end of Bear Valley. This effect would be temporary because the overall,
project construction will be completed within several years. The daytime in-
crease in human activity within the immediate project area will increase the
potential for a wolf-human encounter. However, wolves have not been sighted in
the immediate project area during the months of proposed construction activity.
The increased number of people in Bear Valley raises the potential for illegal
hunting activities during non-hunting seasons, which could affect the welfare of
prey species or even result in wolf mortality. Beneficial indirect effects on the
wolf may include an improement in the riparian habitat which could attract
potential prey. Fencing of the improved area to exclude livestock cuold result in
attraction of prey species to the project area following completion of construc-

tion activity.

Long'term effects of the proposed project are difficult to estimate due to the
cumulative effects of other human activity in the area of project influence. The
Bear Valley Creek Fish Habitat Enhancement project is generally not expected
to have any long term effects on wolves: Long term effects could only, be
identified after specific monitoring for wolf activity in the area of project in-

fluence.

The Draft Wolf Management Guidelines’ for the Northern Rocky Mountains has
been developed by the Wolf Recovery Team for continued management of the
wolf on National Forest System lands, wilderness areas, and in National Parks.
Three management zones have been established by the Wolf Recovery Team,
however, the zones have not been assigned to specific areas. the proposed
project site would probably fall within Zone 1 which includes key habitat com-
ponents. The proposed project involves habitat improvement activities which are
consistent with the draft management guidelines for maintaining and improving
wolf habitat. Stabilization and revegetation of the riparian zone along Bear
Valley Creek as planned would improve habitat for ungulates and other prey

species, which could in turn improve the wolf habitat.



Welfare of the Wolf Prey Base

The welfare of the wolf prey base, believed to be primarily elk, is crucial to the
survival of the wolf. In addition to elk Kkills by wolves, the herds are controlled
by other factors including sickness leading to death, seasonal starvation. legal
hunting, illegal hunting, and road kills. The legal elk hunting season for IDFG
Management Unit 34 begins October 2 and continues for 30 days, unless closed
earlier. The legal deer hunting season for Unit 34 begins October 16 and ends
November 10, unless closed earlier. Legal game animals include only antlered

elk and antlered deer.

The increased number of people in Bear Valley during the project construciton
seasons could increase the number of legal and illegal big game Kills in the area.
Elk herds inhabiting the Bear Valley Creek area are considered a key habitat
component and primary prey base for wolves. Increased legal hunting. of big
game as a result of the proposed project is not expected to affect the wolf
opulation. Any potential increased hunting pressure related to the proposed pro-
ject would be counteracted by housing construotion workers, in the Lowman area.
Deliberate illegal game taking would also be controlled by housing construction
workers outside of the Bear Valley area. However, road hunting could increase
during daily commutin periods and illegal road hunting could potentially affect

a herd that functions as a primary prey base.

The prey base can also be disiapted by activity on roads. Elk will avoid habitat
adjacent to open forest or meadow roads with traffic for distances up to 0,5
miles (Lyon, 1979; Perry and Overly, 1976). The incressed commuter and con-
struction related traffic may keep elk and deer away from the ,project site. The
potential for road Kills of big game-would increase during the project construc-
tion, however, loss of animals due to road Kills is not expected to significantly

affect the ungulate population

The long term effects of the project on the prey base are expected to be bene-

ficial. The project would improve riparisn habitat and cover for ungulates, and

-10-



the improved areas would be fenced to exclude livestock. The fencing is not
expected to prevent elk and deer from utilizing the stabilized and revegetated
areas. The riparioan stabilization and revegetation also may attract beaver into
the completed project area. All of these beneficial effects would be long term

and could only be verified through post project monitoring.

Potential for Direct Wolf Mortality Due to Wolf-Human Encounters

The proposed project has some potential for resulting in direct wolf mortality
due to wolf-human encounters. The short term increase in human population due
to construction within Bear Valley increase the potential for a wolf-human en-
counter. Carrying of firearms in vehicles increases the potential of direct wolf
mortality if a wolf-human encounter should occur. However, the only reported
sightings of wolves in and near the project area occur before the construction
personnel would be on the site during any year of the phased stabilization and
revegetation activity. The presence of a night caretaker at the site during the

construction season would increase the potentail for a wolf-human encounter.

The closest established human population is located at Lowman 15 miles from
the Bear Valley Creek project site. Highway access between Lowman and the
Boise metropolitan area is maintained, throughout the year. Bear Valley is a
popular winter recreation area for snowmgbilers, however, no winter sightings of
wolves have been reported for the Big Meadows area. Wolves appear to avoid
areas seasonally inhabited by humans,, however, they may use these same areas

when people are not present (Peterson,, 1975)..

Cumulative Effects

Possible cumulative effects of the proposed project on the gray wolf are evalu-
ated in terms of other projects and/or activity in the vicinity of the Bear Valley
Creek project site. Other human activities in the Bear Valley Creek area include
fish habitat studies, livestock grazing, transportation. recreation [camping:,

hiking, hunting, sightseeing), woodcutting, and timber harvesting., All of these

-11-



activities increase the seasonal human population in the area and consequently
increases the potential for a wolf-human encounter. There are five separate
1985 fish habitat studies being conducted within the area of project influence.
These studies are research and/or monitoring oriented, and each group involves

several people. The studies are being conducted by the following entities:

@ Shoshone-Bannock Tribes Fisheries Department in field, with s&con-

tractor (JMM) making intermittent trips into the project area;

o Shoshone-Bannock Tribes Fisheries Departmetn in-field aerial and

instream studies;

o USFS-Boise National Forest, through a field subcontractor;

USFS-Intermountain Forest and Range Experiment Station;

¢ USFWS, through a field subcontractor; and

. IDFG, primarily using an aerial survey.

The potential cumulative effect of these habitat studies would be to displace
wolves from key habitat into areas ‘with less desirable habitat because of the
human activity. Some of these fish habitat studies are scheduled only for 1985,
and others are being conducted as long term studies. The studies, are. generally
being conducted from June through October.

Livestock grazing effectively displaces the primary prey base for wolves
throughout much of Bear Valley (L. Donohoo, personal communication, 1985).
The potential for direct conflict between wolves and livestock is high throughout
the Bear Valley area. However, there are no records or reports of .-depredation
on livestock by ‘wolves within the area of project influence (Kaminski and
Hansen, 1985). Livestock use of the immediate project area during construction
is expected to be minimal.
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The Bear Valley Creek project area provides a transportation corridor for
numerous government and private vehicles throughout the summer and fall
months. Passenger vehicles, light duty trucks, and large multiple axle trucks
utilize Forest Route 582 for access into Bear Valley or other nearby areas.
There are no reported vehicle-wolf accidents, however, many of the sightings
listed in Table 1 were made from vehicles. The primary effect of vehicular
transportation on wolves is potential displacement to other areas with little or
no human activity. The Bear Valley Creek project will cause increased seasonal
traffic on the road between Lowman and the construction site, however, this
area has no reported wolf sightings. There will be no project related traffic
north of the construction site.

Recreation including camping, sightseeing, hiking, and hunting within the Bear
Valley Creek area is aided by the relatively easy, access from Lowman and
Stanley. Recreation use of Bear Valley is not expected to increase as a result of
the project construction because the contractor's employees will be housed in
Lawman. Hunting increases the potential for a wolf-human encounter and direct
wolf mortality. However, the project is not expected to significantly increase

the hunter population in Bear Valley.

Woodcutting and timber harvest activities in the Bear Valley Creek area are
expected to have minims.1l effects on the wolf. Woodcutting by individuals is
generally done in roaded areas above the valley floor, and the primary effect on
wolves ‘may be avoidance of the area of activity. There are no timber sales
planned by the USFS in the upper Bear Valley Creek drainage during the next
five years (D. Hale, personal communication, 1985). The entire drainage is
within the Lowman Ranger District and tributary to the Middle Fork of the
Salmon River. This area is not within an existing or proposed wilderness and is
scheduled for 1 million board feet of timber harvest per year during the next five
years. Most of thisharvest will be accomplished in small commercial cuts which

can benefit managed populations of wildlife.
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The potential cumulative effect of all the above activities on the wolf is avoid-
ance of the Bear Valley Creek area during periods of human activity. The pro-
posed project is not expected to have additional short term effects on the wolf
because the construction activity will be conducted during months when wolves
historically are not reported in the upper Big Meadows area. Any potential
cumulative effects on the wolf resulting form the proposed project may be miti-
gated by specific measures enforced during the construction activity. Other
unrelated human activity as discussed above is controlled and managed by the

USFS through the Lowman Ranger District.

Potential Mitigation

Potential mitigation of the effects of the proposed Bear Valley Creek Fish Habi-
tat Enhancement project on the wolf and its habitat are numerous and would be
implemented by JMM as the general contractor. These potential mitigation

measures include the following:

e Construction will not’ be started during any year until July 15’or
later, and the construction activity will generally last until the end of
October.

] Construction employees. will commute daily to. and from the project
site in vans or private vehicles. All construction personnel will live
in Lowman except for a night caretaker (if necessary) who will be

housed at the site.

] Construction! personnel will be discouraged from hunting in the pro-,

ject area before, during, or after the working day.

. The construcion personnel will be encouraged to comply with hunting

and fishing regulations as part of a hunter education program.
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e Firearms (rifles, shotguns, etc.) will not be allowed in company con-

struction vehicles traveling to and from the project site.

] Education on ‘the wolf, its habitati, and current recovery efforts will
be provided to the construction personnel through seminar presenta-
tions, pamphlet distribution, and posters provided on the construction
site. The education program will emphasize reporting and document-
ing wolf sightings to ‘the agencies (IDFG., USFWS, or USFS) as soon as

possible.

The mitigation measures listed above will, each help protect the wolf and its key
habitat components in the Bear Valley Creek area. Delay of construction until
July 15 or later will help avoid potential wolf-human encounters, based on cur-
rent reported sightings in the immediate project vicinity. This date is consistent
with the Start of USFS and IDFG activities in Bear Valley each year, Provision
of transportation for employees to and from the project site would help control
illegal hunting and poaching activity. Discuraement of hunting from the pro-
ject site on working days will also help control illegal hunting and decrease the
potential for direct wolf mortality. Hunter education for construction personnel
also will help to control illegal hunting. Restrictions on carrying firearms to and
from the project site in company vehicles will help control road hunting and
reduce the potential for direct wolf mortality during any potential wolf-human
encounters. Education of employees about the wolf through seminars and dis-
tribution of literature will help the construction personnel in their understanding
the importance of recovering the wolf population. The education program will
also help in monitoring potential wolf activity by emphasizing the importance of
reporting wolf sightings to the wildlife management agencies. Overall mitiga-
tion would be achieved by observing the Draft Wolf Management Guidelines,

which will be used in developing the education program.

SUMMARY

The proposed project by the Shoshone-Barmock Tribes is not expected to affect

the wolf in a negative way and may have some long term positive impacts on
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wolf recovery. Although intermittent sightings have been reported in the im-
mediate project area during the month of June over the last seven years, no wolf
activity has been recorded during the planned periods of construction. The po-

tential fo wolf-human encounters is increased anytime there is an increase in
people, however, the project work force will not be living, at the construction
site. The potential for affecting big game herds by the project is increased,
however, mitigation measures discouraging hunting and restricting the type of
firearms allowed on the construction site will help protect prey base populations.
Education of the construction employees about the wolf, prey base, and hunting
safety will help minimize any undesirable wolf-human encounters and protect elk
and deer populations from illegal over-utilization. the long term benefits of t h
project in stabilization and revegetation along Bear Valley Creek may be

realized by providing more prey base habitat in the riparian zone.

Based upon the above evaluation, it is our conclusion that the Bear Valley Creek
Fish Habitat Enhancement project, as proposed by the Shoshone-Bammch Tribes,
will not endanger the continued existence of the wolf, and that a “no-effect’~

decision is justified.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
BOISE FIELD OFFICE

4696 Overland Road, Room 576 = e
Boise, ldaho 83705 [i':'tw:, 2T

August«30, 1985
SRS SN o
o >

Mr. Brian Liming B LAY
James Il. Montgomery Consulting Engineers, Inc. MO TSN
1301 Vista Avenue

Argonaut Building, Suite 210

Boise, ldaho 83705
Re: 1-4-85-1-386
Dear Mr. Liming:

We have reviewed the draft biological evaluation of the northern Rocky Mountian
gray wolf for the Bear Valley Creek Fish Habitat Enhancement Project, which
we received on August 22, 1985. Our major concern with the project is the
increased potential for human caused wolf mortality due to the addition of
at least twenty construction people into the Bear Valley area. As mentioned
in our June 26, 1985 meeting, "we would liketo see the employees transported
to and from the construction site every day in company vans or buses. This
will help insure that no guns are brought to the construction site and that
employees are not driving roads in private vehicles before and after work.
This particular mitigative measure should replace the second measure on page
14 of the draft biological evaluation.

With other Activites and studiesongoing in Bear Valley this summer, and those
to follow, we feel that this conservation measure will help alleviate potential
cumulative impacts to the wolf.

Because of the larg number of wolf reports from this key wolf area, the exis-
tence of an occupied den site or rendevous site near the project site is pos-
sible. should one be discovered, potential project impacts on the occupied..
site will be immediately evaluated by the U.S. Fish and Wildlife service and
theldaholDepanrnentof Fish and Game. Changes in the construction schedule,

may be necessary.

Thank you for the opportunity to comment.

-—$incerely yours,
7/%
L/////
cc: FWS, AFA-SE, Portland

IDFG, Hdatrs . , Boi se .GPO 692-013 19851
IDFG, Region 3, Boise




